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TRIFLURALIN FOR WEED CONTROL IN SOYBEANS
L. M. Wax
In recent years weed control in soybeans has received much attention.
The use of chemicals has increased steadily, resulting in better weed control and 
higher soybean yields. The majority of chemical treatments on soybeans are made by 
pre-emergence methods. Pre-emergence application has been accepted at least par­
tially because of the convenience of application at planting time. Also, more 
effective chemicals are available for pre-emergence application than for post­
emergence application in soybeans.
With the introduction of trifluralin for soybeans, a relatively new 
concept for weed control has been introduced. Trifluralin is usually incorporated 
into the seedbed prior to planting. For effective, consistent weed control, the 
normal shallow-incorporation implements, such as the harrow, rotary hoe, and chains 
are not suitable for use with trifluralin. Because trifluralin has very low -water 
solubility, it needs to be placed into the seedbed in the area of germinating weed 
seeds. In addition to being placed deep enough, it must also be thoroughly dis­
tributed and mixed with the soil to insure that germinating soybeans do not come 
into contact with high concentrations of the chemical. Germinating soybeans do 
not have high tolerance to trifluralin, and only by thoroughly incorporating and 
using exact rates can we escape serious injury.
Studies of incorporation methods have shown that the most effective tool 
for thorough incorporation would be some kind of power-driven incorporator. Such 
implements are not widely available in the Corn Belt. The next best implement ap­
pears to be the double disk. We have obtained our most effective, consistent weed 
control with trifluralin by disking from two different directions immediately after 
applying trifluralin. Disking once or twice in the same direction has not been as 
satisfactory, since the chemical seems to have been aligned in rows.
Rates of trifluralin are critical in order to avoid severe soybean dam­
age and to reduce cost. Rates vary from one pound per acre on dark clay loam soil 
to l/2 pound per acre on sandy soils. Trifluralin for controlling weeds in soy­
beans has certain advantages that would favor its use:
1 . If properly incorporated, it performs relatively well regardless of 
weather. It seems to be equally effective in wet and dry years.
2 . With proper rate adjustment, it appears to be good on most soil types
3 « It is specific for grasses and controls most annual grasses, includ­
ing Johnsongrass seedlings and wild cane.
The compound is not without disadvantages:
1 . For best results trifluralin needs to be thoroughly incorporated. 
Power-driven incorporators seem to be the best, but disking the chemical into the 
surface from two different directions does an acceptable job.
2 . Margin of crop tolerance is close, and occasional soybean injury
may occur.
3. Although trifluralin controls grass weeds, pigweed, and lambsquarter, 
it does not control several annual broadleaved weeds common in soybeans.
k-o Cost is approximately $8 per pound of active ingredient.
5. Extra time, cost, and effort are involved in the additional incor­
poration operations.
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SOYBEAN INSECTICIDE RESIDUES - RESEARCH AND PRACTICE 
W. N. Bru.ce and H. B. Petty
Translocation of the chlorinated hydrocarbons into plant tissue has 
been discussed in the past few years. Earlier, with the chemical techniques then 
used, translocation had not been noted. However, with the delicate recovery tech­
niques new used, minute amounts of the chlorinated hydrocarbons can be detected. 
This translocation has been seen in many crops, but has occurred more readily in 
the high-oil crops, such as peanuts and soybeans, than in the small grain, corn, 
and hay crops. We have been fortunate in Illinois in having a rather extensive 
research project on this subject.
Soil Residues. Decker, Bruce, and Bigger published an article in the 
Journal of Economic Entomology and in the 1965 Abstracts of the Custom Spray Op­
erators Training School on accumulation and dissipation of aldrin in soils. 
Aldrin, once applied, slowly changes to dieldrin, and heptachlor changes to hepta- 
chlor epoxide. Residues are commonly totaled as heptachlor-heptachlor epoxide or 
aldrin-dieldrin residues. -
From research we can compute theoretical residues of aldrin-dieldrin 
that remain in the soils at yearly intervals after aldrin application (Table l). 
One pound of aldrin per acre is 0 .5 ppm (parts per million) in the top six inches 
of soil. Now,, if you applied one pound of aldrin in 196 4, only 0 .1 3 ppm would re­
main in the spring of 1965; and if you applied it in 1963 only, 0.10 ppm would 
still be there in 1965. If you applied one pound of aldrin in 1 9 5 5 j you would 
still have 0 .0 1 6 ppm remaining by 1965. One and one-half pounds per acre is 
0-75 PPm in the top six inches of the soil. Thus, if you applied one and one- 
half pounds in 1955, ten years later you would have 0.023 ppm remaining. Theo­
retically, then, we can compute the aldrin-dieldrin residue in the soil for all 
annual treatments or combinations thereof. Thus, if we applied one pound of al­
drin per acre in 1 9 58* i960, 1962, and 1964 (.030 + .04 8 + .078 + .130 ppm) in 
the spring of 1965, .we should have 0.286 ppm of a combination of aldrin-dieldrin 
remaining in the soil.
Soybean Residue Research Studies. In 1961, Bruce and Decker began a 
study of Insecticide residues in soybeans as North Central Regional Project NC-3 3 • 
They applied 2 , 5, 1 0, and 20 pounds of actual heptachlor and aldrin per acre as 
granules to plots, and then grew soybeans in 1961, 1962, 1963* and 1 9 6 4. In 
Table 2 we cite the results when two pounds of the two insecticides were applied 
per acre. In 1961, the year of application, soil analyses showed 0 .4 2 1 ppm of 
heptachlor and 0 .0 2 7 ppm of heptachlor epoxide. These samples were taken during 
the summer and not at time of application. The soybeans grown in 1961 contained
0 .0 6 6 ppm of combined residues of heptachlor and heptachlor epoxide. By 1962, 
the soil contained 0.186 ppm of heptachlor and 0 .l4l ppm of heptachlor epoxide;, 
the beans contained 0 .0 2 1 ppm of combined residue. By 1 9 6 4, the soil residue had 
decreased to 0 .0 3 ppm of heptachlor. and O.O39 ppm of heptachlor epoxide, and the 
combined residue in the beans was 0.007 ppm.
In the aldrin plots In 1961, the year of application, the soil contained
0.206 ppm of aldrin and 0 .1 8 4 ppm of dieldrin, and the beans contained 0 .0 4 3 ppm 
of combined residues. In 1962, there was O.O39 ppm of aldrin and 0 .2 1 4 ppm of
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dieldrin in the soil and a combined residue of 0 .0 2 6 ppm in the beans. By 196^, 
three complete years after application, there was 0.011 ppm of aldrin and 0.081 
ppm of dieldrin in the soil; the beans contained 0.006 ppm of combined residue.
From this experiment it is possible to compute theoretical aldrin- 
dieldrin residues in beans grown in treated soil. Bruce and Decker*s conclusions 
were: "The aldrin residue in soybeans (dieldrin) is equal to the sum of 0 .1 1 6
times the soil aldrin and 0 .07 -^ times the soil dieldrin. The heptachlor residue 
in soybeans (90 percent heptachlor epoxide) is equal to the sum of 0 .096 4^- times 
the -soil heptachlor and O.O^ f-83 times the soil heptachlor epoxide. "
They further concluded: "The total residues in soybeans through the
four years decreased faster than the total residues of the plots. This is ex­
plained by the fact that aldrin and heptachlor were converting into dieldrin and 
heptachlor epoxide during this time, and that these epoxides are more strongly 
adsorbed to the soil than are the parent compounds.
"Another contributing factor may be the relative penetration rates of 
the pesticides through the plant membrane as influenced by the polarity of the 
compound. The less polar compounds, aldrin and heptachlor, may be absorbed and 
translocated more readily than the more polar dieldrin and heptachlor epoxide."
Soybean Residue Survey Study. This soybean research work necessitated 
a thorough survey of residues in our Illinois soybean crop. Twenty farm advisers 
collected five random samples of soybeans from their counties at harvest time this 
past fall and obtained soil insecticide histories for these fields. Only one 
sample was collected from each field. We wish to thank the following farm ad­
visers for their cooperation: Hon Dedert, Adams County; Halsey Miles, Bureau
County; Bert Sinclair, Clinton County; John Slaton, Cumberland County; Darrel 
Cruthis, DeWitt County; Earl Lutz, Gallatin County; A1 Pilch, Grundy County; Ray 
Rendleman, Hancock County; Don Teel, Knox County; Harold Brinkmeier, Logan County;
0 . 0 . Mowery, Macoupin County; Les Rogers, Marion County; Dick Weller, McDonough 
County; Richard Howell, Perry County; A. C. Kamm, Piatt County; Glenn Ash, Rich­
land County; Denver Corn, Sangamon County; Jon Ellis, Stark County; John Bicket, 
Vermilion County; and Andy Wicklein, Will County. These men cooperated by col­
lecting samples of soybeans from their counties and bringing them to us for analy­
sis. .
All analyses were run by Dr. W. W. Bruce in our Natural History Survey 
Analytical Laboratory. A residue test from one sample from a single field is not 
a true measure of the residue in all the beans from that particular field. Fur­
thermore, Dr. Brace is rerunning all of the samples as an accuracy test. There­
fore, in Tables 3 and k we commonly give average results from several fields un­
less just a single field is involved.
Beans were collected from 32 untreated fields (Table 3)- Tests showed 
the residue to be O.OO55 ppm. Chemists question the accuracy of residue results 
below 0 .0 1 ppm in soybeans. A naturally occurring chemical in soybeans may give 
a xr-st identical to dieldrin. Such chemicals are called artifacts.
Aldrin had been applied to 23 fields in but not prior to 196^ -. The soy­
beans grown there in 1965 contained O.OO85 ppm. Computations based on theoretical 
data (from Tables 1 and 2 ) indicate an expected residue of 0 .0 1 2 2 ppm in these beans.
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Ten fields had been treated with aldrin in 1963 and 1 9 6 4. The content 
of the beans grown in 1965 was 0.0100 ppm; we estimated that there should have 
been O.OI73 ppm.
Three fields had been treated with aldrin in 1962 and 1 9 6 4; residue in 
the beans grown in 1965 was 0 .0 0 7 1 ppm; we would have anticipated O.OI56 ppm.
Two fields were not treated in 1964 but had been treated in 1963. Beans 
grown in these two fields contained O.OO55 ppm; we estimated a residue of 0.0094
ppm..
In Table 4 we have attempted to summarize the results of this survey.
Beans produced in 32 fields with no history of aldrin treatment indicated an av­
erage content of 0 .0 0 5 5 PPm of aldrin-dieldrin. There were 52 fields that had 
been treated in 1964 and in various earlier years; the average residue in these 
beans was 0 .0 0 9 1 ppm, and we estimated that there should have been O.OI67 ppm.
The residues in beans from the six fields treated in 1963 and in all 
earlier years was 0.0053 ppm; we estimated that the residue should have been
0 .0 0 9 7 ppm. The over-all average of residues in beans from 93 fields was 0 .0 0 7 5  
ppm, and we would have expected 0 .0 1 0 1 ppm. "When we eliminated the untreated 
fields and just averaged the residues in beans from the fields with a history of 
aldrin treatment, we found that the residue content of the soybeans was 0.0086 
and we estimated the content at 0 .0 1 5 4 ppm.
Our research indicates a potential problem. It was conducted on only 
one soil type. Chemicals break down more in some types of soils than in others, 
particularly those having a high pH content. Dieldrin and heptachlor epoxide are 
more tightly retained by some types of soil than by others; thus translocation is 
quite low. Soybean varieties may also be a factor.
Some of the soybeans grown after insecticide row treatment had a higher 
average dieldrin residue than did those grown after broadcast treatments. It is 
possible that these beans were planted in exactly the same rows as the corn in the 
previous year. Thus, there may have been a high concentration of aldrin immediately 
in the bean row and a higher residue in the beans. But the lowest residues were 
also in some beans following aldrin row treatments. Here the bean rows may have 
straddled the old corn rows and there was practically no aldrin underneath these 
beans and thus a very low residue in the beans.
In this survey we had beans from 96 fields rather than 93 as listed on 
these tables. We omitted the results from three fields because the residue tests 
strongly indicated that a field history was in error, that beans had been con­
taminated in the laboratory, that an analytical error had been made, or that the 
beans had been contaminated in transit or collection or during the growing season. 
Including these three fields, we found that, of the 96 fields from which we ob­
tained samples, two fields had residues of 0.02 to 0.03 ppm, 24 had from 0.01 to
0 .0 2 ppm, and 70 had less than 0 .0 1 ppm. Since the average O.OO55 ppm "dieldrin 
residue" in the "no treatment" beans may be an artifact present in all beans, we 
can subtract this amount from all tests in the survey. When we do so, we find 
that, of the 96 fields sampled, beans from only one field had a residue between
0.02 and 0.03 ppm, six were between 0.01 and 0.02 ppm, and 89 had residue tests 
of less than 0.01 ppm.
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Conclusions
1 . Actual aldrin-dieldrin residues found in Illinois soybeans are much 
less than anticipated on the basis of data from our research plots.
2 . Beans from untreated fields averaged 0 .0 0 5 5 ppm of aldrin-dieldrin 
residue. If we assume that the 0 .0 0 5 5 ppm is an artifact and subtract it from 
the maximum residues found (0.0091 ppm), the maximum average residue would be
O.OO36 ppm in beans grown on soil treated with aldrin in 1 9 6 4.
3* The survey data indicated that treatment the year before beans are 
planted contributes more toward a residue than earlier treatments.
4 . We base our recommendations on research and field studies of resi­
dues in soybeans. Our recommendations are listed in Circular 899 in the back of 
these abstracts in the statement labeled "Changes in Recommendations."
Table 1 . Theoretical Residues (Aldrin + Dieldrin) to Be 
Expected in Soil at- Yearly Intervals After Aldrin 
Appl i cat i ortU
ppm In soil in spring of 1985 'when applied
In spring of
At 1 lb .  
per A.
At 1 .5 lb. 
per A.
1965 0 .5 0  c£/ 0 .7 5 0 ^ /
1964 0 .1 3 0 0.1 9 5
1963 0 .1 0 0 . 0 .1 5 0
1962 0 .0 7 8 0 .1 1 6
1961 0 .0 6 0 0 .0 9 0
i9 6 0 o.o48 0 .0 7 1
1959 0 .0 3 8 0 .0 5 6
1958 0 .0 3 0 0.048
1957 0.024 0 .0 3 6
1956 0 .0 2 0 0 .0 2 9
1955 0 .0 1 6 0 .0 2 3
l/ Adapted from Decker, George C., W. N. Bruce, and J. H. 
Bigger, "The Accumulation and Dissipation of Residues Re­
sulting From the Use of Aldrin in Soils." Illinois Custom 
Spray Operators Training School Abstracts, 1965: p. 7 7-8 5* 
2/ Calculated at application.
- 6 -
Table 2 . Comparing Aldrin-Heptachlor Residues in Beans With.
Soil Residues When Aldrin and Heptachlor Were/Ap­
plied at 2 Pounds per Acre on April l4 , 1961^/
Soil residues, ppm Bean residues
Heptachlor Heptachlor +
Year Heptachlor epoxide heptachlor epoxide
1961 .421 .0 2 7 .066
1962 .186 .l4l .021
1963 .095 .i4o .018
1964 .030 .039 .00 7
Aldrin Dieldrin Aldrin + dieldrin
1961 .206 .184 .043
1962 .039 .214 .026
1963 .0 1 7 .1 5 7 .0 1 7
1964 .011 .081 .006
1/ Condensed from "insecticide Residues Found in Soybeans
Grown in Soil Containing Various Concentrations of Aldrin,
Dieldrin, Heptachlor, and Heptachlor Epoxide," W. N. Bruce
and G. C. Decker, North Central Regional Project NC-3 3 *
Table 3 - Random Survey of Illinois 8oybeans for Aldrin + Dieldrin Content, 1965
No. of Av. lb. actual ppm content of beans,
Years of treatment fields applied per A. Actual Expected!/
None 32 0 .0055 .0000
1964 23 1 .2 5 .0085 .0122
1963, 1964 10 1.01 .0100 .0173
1962, 1964 3 1.00 .0071 .0156
1961, 1964 5 ■ 1*35 .0179 .01 17
1962, 1963, 1964 3 1 .0 4 .0 0 5 7 .0231
1961, 1963, 1964 1 1.00 .01 17 .0281
i960, 1962, 1964 1 1.00 .0076 .0192
1961, 1962, 1963, 1964 3 1.00 .0078 .0276
1 9 5 9, i960, 1963, 1964 1 1.00 .00 91 .02 37
1958, i960, 1962, 1964 1 1.10 .0076 .0215
1956, 1 9 5 7, 1 9 5 9/ I960.>
1963, 1964 1 1.50 .0216 .o4oi
1963 2 1.25 .0055 .0094
1962, 1963 1 1.00 .0057 .0134
1961, 1963 1 0.60 .0010 .0072
1 9 5 9, 1963 1 1.00 .0054 .0 1 0 4
i960, 1961, 1963 1u- 1.00 .0113 .0156
1962 1 1.50 .0025 .0087
1961 1 1.00 .0056 .0045
i960 1 1.00 .0053 .0036
1/ Based on .075 dieldrin recovery cited By Bruce et al.
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Table 4 . Summary of Random Survey of Illinois Soybeans 
for Aldrin + Dieldrin Content, 1965
ppm content of leans 
No. of Actual Minus
Years of treatment fields test no treat. Expected^/
None 32 .0039 0 .0000
1964 + earlier years 52 .0091 .OO36 .01 67
1963 + earlier years 6 .0053 0 .0 0 9 7
1962 1 .0025 0 .0 0 8 7
1961 1 .OO56 0 .0045
I960 1 .0053 0 .0036
Average - .0075 - .0101
Only treated fields .0086 .00 31 .0154
1/ Based on .075 dieldrin recovery cited "by Bruce et al.
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HERBICIDE RESIDUES IN SOILS 
M. D. McGlamery
Soil residues occur as a result of using herbicides that have a long 
persistence in the soil. Persistence is not of itself an undesirable feature in 
a herbicide "because it makes possible season-long weed control. It is only when 
the persistence is excessive that residue or carryover problems occur.
The persistence of a herbicide in the soil depends on many factors, such 
as its solubility, adsorption, leaching, volatility, and microbial and chemical 
decomposition. Since most of the common pre-emergence herbicides used in the Corn 
Belt undergo one or more of these processes, they do not persist long enough to 
create carryover problems the next year. The two noticeable exceptions are atra- 
zine and Randox-T.
Atrazine residues have been found on small grains, especially oats, and 
soybeans following corn. Oats are particularly sensitive to atrazine injury. It 
has been found that the rate and number of years of successive atrazine applica­
tion influence the degree of carryover. If a two-pound rate is used, as in south­
ern Illinois, then cases of atrazine carryover are rare; while in northern Illi­
nois, where a three-pound per acre rate is used, cases of atrazine injury are much 
more common.
Also, if atrazine has been used on corn for two or more successive years 
before oat planting, the likelihood of oat injury is much greater than on land 
where atrazine had been used only the previous year. Granular atrazine caused 
more residue problems than the wettable powder, and therefore atrazine granules 
were removed from the market a couple of years ago. The amount of rainfall the 
previous year may also affect the amount of carryover.
Band application rather than broadcasting will help reduce the amount 
applied and thus decrease the chance of residue. Plowing rather than disking the 
seedbed for oats will also help to decrease the injury, as it allows more thorough 
mixing and dilution of the atrazine.
At the present time it is still suggested that some other herbicide be­
sides atrazine be used if oats are to be planted on the field the following year.
Randox-T injury on soybeans has been more evident this past year than 
in any previous year. We do not know whether it is due to greater use of Randox-T 
or whether some other factors have increased the occurrence. There is some indica 
tion that amiben may have some antagonistic effect on Randox-T injury.
The injury to soybeans from Randox-T may be only temporary, but there 
have been several cases in the past year when farmers thought it definitely re­
duced soybean yield.
Instead of using Randox-T to control broadleaved weeds in corn, it is 
suggested that Randox or Ramrod be used as a pre-emergence treatment and 2 ,4 -D as 
post-emergence. This program would be cheaper and cause less residue problems on 
soybeans. If Randox-T is used on com, it is best to plant corn one more year 
with some other herbicide before planting the field to soybeans.
Special attention will be needed if Banvel-D or Tordon comes into gen­
eral use, as both of these compounds have a long persistence and soybeans are 
quite sensitive to both of them.
Treflan has a fairly long persistence and there may be the possibility 
of wheat injury following Treflan on soybeans, especially on the higher organic 
matter soils where the higher rate is used.
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BLACK CUTWORMS - LIFE HISTORY AND CONTROL 
R. E. Sechriest
Black cutworm moths Begin to fly into Illinois around the second week 
of April every year. They migrate from the southern areas of the United States, 
where they live continuously from year to year. Soon after they appear in Illi­
nois, they lay eggs. Within two weeks, very small larvae Begin to appear. These 
first larvae, which appear the first week of May, are small and their feeding 
is usually unnoticed. But, as the larvae Become larger, their appetites also Be­
come-larger, and it is at this time that they start chewing off corn plants and 
Begin economic feeding. From the middle of May to the middle of June, farmers 
should Be constantly aware of the Black cutworm proBlem. Early recognition of 
a serious infestation and early treatment will give the Best control that is 
possible.
For the past year, we have Been screening many different insecticides 
for Black cutworm emergency larval control in the greenhouse. The most promising 
insecticides were tested in the greenhouse with three replications per test.
Table 1 gives the results of these tests. Dieldrin was used as a standard for 
comparison. Several of these compounds show considerable promise. We hope to 
take the most promising ones from these replicated tests and attempt to evaluate 
them in the field this spring.
During the past summer, we had tested some chemicals under field con­
ditions, and Tables 2 and 3 give information regarding the organic phosphate, 
diazinon. The data in Table 3 show that diazinon performed as well as dieldrin, 
and those in Table 2 show considerable Benefit from incorporating the material 
in the soil. In tests made on the Ralph Ayers farm at Villa Grove, Illinois 
(Table 4 ), carbaryl and trichlorfon (Dylox) showed considerable promise as emer­
gency treatments for Black cutworm control.
Table 5 shows the results obtained when the normally recommended chemi­
cals were applied at planting time. This field had a rather severe Black cutworm 
infestation, as can Be noted By the untreated area. Although the phosphates did 
not give excellent control, they helped some. At least they may control a light 
population of worms to the point where no additional control measures would Be 
necessary. In the near future we hope to find more and perhaps Better control 
measures. We are continuing tests in the greenhouse in an effort to find a 
chemical that will control Black cutworm larvae.
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Table 1 . Percent of Plants Remaining After Black Cut­
worm Infestation- in Greenhouse Flats Treated 
on September 13, 1965
Insecticide Formulation
Pounds
actual
per A
Percent 
plants j  
remaining^
. 9/20 /6 5___ 9/30/65
Dieldrin 1 .5 lb. EC 0 .5 96^/ 00 vo lo
o^
Bayer 37289 7 lb. EC 0 .5 88 Qb
Dylox 50WP 0 .5 93 81
1.0 95 91
GC-6506 7 lb. EC 1.0 98 93
GS-I3OO5 70WP 1.0 88 70
N-2790 10G • 2.2 98 93
Diazinon i7g 1.0 96 93
AC-A7031 2AP 1.0 95 87
ENTREATED _  - -  _ 36* 18*
T/ Each replicated 3 times.
2/ Infested on September 13 , 1965, with four large fourth- 
instar larvae.
3/ Infested again on September 2 0 , 1965, with three addi­
tional fourth-instar larvae.
* Significantly different at 5 percent level.
Table 2 . Stand Counts on Melvin Ross Farm After Black 
Cutworm Infestation, Monmouth, Illinois
Insecticide
Pounds 
per A
Appli­
cation
method
Incorpo­
ration
Plants per
100 ft.1/
Check - - None 272
Diazinon 2 Broadcast None 298
Diazinon 2 Broadcast Cultivated 365
Check - - None 328
TJ Replicated four times.
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Table 3 * Black Cutworm Population Counts and Yields on Loren
Sprout Farm Insecticide Treatments. Roseville, Illinois
Insecticide
lb. active 
per A Application
Plants per 
200 ft.!/ bu. I & I
Diazinon 2 Broadcast 208 5 1 .7
UNTREATED -- -- 166 39.8
Dieldrin 1/2 Banded 217 51.2
l/ Four replicates. 
2/ Five replicates.
Table 7 . Black Cutworm Stand Counts on Ralph Ayers Farm 
Villa Grove, Illinois
Insecticide Form
lb. actual 
per A
Plant 
increase 
per 50 ft.
Plant 
increase 
per acre
Carbaryl 80WP 1/3 Ik 3696
UNTREATED — - - 0 0
Trichlorfon A3EC 1/3 10 2670
Bayer 3T289 I13EC V '3 18 4152
Tahle 5 . Stand Counts Relative to Black Cutworm Feeding on Rohert 
Wagner Jr. Farm, Colusa, Illinois. Planted and Treated 
May l7, 1965— 7 0-Inch Rows
lb. Application
Plants per. 
100 hi11s2/'
Plants per
500 ft.5/
insecticide per A method 5/28/65 6/15/65 8/31/65
Aldrin^ 1 l/2 Broadcast 157 196 khk
2/Di-Syston-' 1 Banded 157 197 725
ITiran^/ 1 Banded 186 225 719
Thimet^/
(Phorate)
1 Banded 238 117 328
Diazinon^/ 1 Banded 177 112 313
UNTREATED -- -- 98 68 261
Y j Applied "by airplane and disked as soon as possible.
2/ Eight-inch hand incorporated approximately to one inch.
3/ Four replicates. 
7/ Six replicates.
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COMBINATIONS OF CHEMICALS FOR PRE-EMERGENCE TREATMENTS
F. W. Slife
Pre-emergence weed control has "been accepted to such an extent that it 
was used on about 30 percent of both corn and soybeans in 1965. Although some 
post-emergence treatments are being developed, they appear to be of limited im­
portance and will not affect the immediate trend toward the use of pre-emergence 
treatments, There are several excellent pre-emergence chemicals for both corn 
and soybeans at the present time. There are undoubtedly more on the way. Where 
they are being used and the results are highly satisfactory in so far as weed 
control is concerned, there is little need to change. For example, where a grass- 
specific herbicide is being used on corn and soybeans to control giant foxtail 
and there are no other weeds of any importance, there is little need to think: of 
combinations of chemicals that will improve broadleaved weed control. ■
Combinations of chemicals offer interesting possibilities for the future. 
Their greatest advantage would be to broaden the spectrum of weed control. In 
addition, a combination of chemicals could be used to lengthen or shorten the 
amount of herbicide residue in the soil, possibly reduce the cost of pre-emergence, 
and possibly reduce the weather variable in pre-emergence treatments. There are 
undoubtedly some other aspects of combination that could be important.
Combinations are not new--several are already on the market. Some of 
them are atrazine-Lorox, eptam-2 ,4-L, Randcx-T, and alanap-CIPC. Many other com­
binations are being evaluated by people in the weed research field.
An ideal combination would be one that meets the following requirements: 
(l) Contains two chemicals that have good crop tolerance. (2) Contains two 
chemicals that give a broad spectrum of weed control. (3) Leaves no undesirable 
soil residue but gives good residual weed control, (if-) Is made up of one chemical 
that is activated by light rainfall and another that will not be completely de­
activated by heavy rainfall.
None of the present combinations on the market completely meet the above 
requirements.
Our experimental work on combinations during the past two years indicates 
that some of them can be better than a single chemical. This is true, however, 
only under certain soil and weather conditions. For corn, combinations of atrazine- 
Ramrod, atrazine-Lorox, atrazine-amiben, Lorox-Ramrod, and amiben-Ramrod look in­
teresting. For soybeans, Ramrod-Lorox and Ramrod-amiben are possible combinations. 
There are undoubtedly many others that may be equal or superior to those listed.
Combinations are not without problems. Some of them are as follows:
(l) Although wettable powders seem to mix quite well, some difficulty has been ex­
perienced in keeping a wettable powder and an emulsifiable concentrate mixed to­
gether in a spray tank. (2) Granular formulation of some combinations may not be 
available unless chemical companies.combine their efforts and obtain a label.
(3) At this point the clearance through the FLA on the use of combinations, where 
a label has not been obtained, is not clear. We would hope that information on 
this point will be made available in the near future.
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CHINCH BUG CONTROL DEMONSTRATIONS 
H. B. Petty, Roscoe Randell, and J. H. Bigger
Moderate infestations of chinch "bugs in 1965 enabled us to evaluate the 
effectiveness of materials other than dieldrin for their control. In view of the 
withdrawal of the recommendation for use of dieldrin, we needed a replacement 
chemical to use as a chinch "bug harrier. A spotted infestation of hugs in a late 
seeding of oats near Cahery provided a test site. The infestation, although 
spotted, "was scattered evenly over the field. The oats were about 6 inches tall 
when treatments were applied. The green growth supplied sufficient food to retain 
the hugs; thus migration did not complicate our results. The hugs were mainly in 
the 3rd and Ath instars. Several insecticides controlled 1 st and 2nd instar nymphs.
We applied 20 gallons of spray per acre at 50 psi on July 3 , 19^5 , using 
1.0 lb. of malathion, O.85 lb. of diazinon, and 0 .5 lb. of dieldrin per acre as 
emulsifiable concentrates and 1 lb. of trichlorfon (Dylox) and I.25 lb. of carbaryl 
(Sevin) as wettable powders. A rating of 0 means all dead bugs and no live ones, 
while 8 indicates all live bugs and no dead'ones.
Table 1 . Chinch Bug Rating, Demonstration Plots, 
Cahery, Illinois
Date of observation
7 A  7/6 7/8
Insecticide and rate per acre
Malathion 1.0 lb. 7 7 6
Diazinon O.85 lb. 6.5 7 8
Trichlorfon 1.0 lb. 8 8 8
Carbaryl 1.25 lb. 3 2 ]_
Dieldrin 0 .5 lb. 3 A 0
Check — 8 8 8
Next to dieldrin, carbaryl gave the best results in this test
We therefore suggest the use of carbaryl for chinch bug control where 
required in 1966. It will not be so effective as dieldrin (which some of you 
questioned), and we have not had a chance to try it under conditions of severe 
migrations.
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EEW WEED PROBLEMS IE CORE AED SOYBEAES 
F. W. Slife
The title of this talk is perhaps misleading, since there are actually 
no new weeds in corn and soybeans. However, some of the old weeds are gaining in 
importance. Although the reason is not completely clear, we can probably assume 
that, since we are making so much progress in controlling certain weeds, the ones 
that are not being controlled are beginning to spread faster. Weeds, like crops, 
are greatly affected by competition. When we eliminate 10 sensitive weeds per 
square foot in a cornfield and leave one resistant weed, this weed is obviously 
going to grow better and produce more seed than it would if the 10 had not been 
eliminated.
The following are some particular weeds that seem to be increasing:
Annual Morning Glory. This weed has always been a serious problem in 
Illinois. After the introduction of 2 ,4 -D, it decreased in importance because it 
was so sensitive to this chemical. In the past five years, however, the acreage 
of soybeans has increased rapidly and we are now growing soybeans on many areas 
that were once considered too weedy. Many of the pre-emergence chemicals being 
used on corn and soybeans do not control annual morning glory. This is particu­
larly true of amiben, which we are using on 15 percent of our soybean acreage.
The only consistently good treatment for this weed has been to put infested fields 
into c o m  and use 2 ,4 -D. The fields should be planted to continuous corn and 
treated with 2,4 -D for several years to help reduce the seed population in the soil.
Eutgrass. This plant is not a grass, but is a member of the sedge family. 
It has a triangular stem rather than the round or oval stem of grasses. Eutgrass 
is a perennial weed, reproducing by seeds and underground nutlets. The nutlets 
are produced on a chain arrangement, and each nutlet is capable of producing a plant.
Eutgrass has always been a problem in low, wet areas in both cultivated 
and non-cultivated fields. Because it grows densely, it is highly competitive 
where it appears. In recent years it has appeared more frequently and seems to 
be spreading more rapidly. Fortunately, there are several chemicals that have 
possibilities of controlling nutgrass. Eptam disked into the infested areas has 
given good results, but it frequently will induce dormancy in some of the nutlets 
and not completely eliminate the weed. Directed post-emergence sprays in corn also 
show possibilities of control. Lorox has shown considerable promise. Preliminary 
information indicates that Ramrod may also give adequate control when used as a 
pre-emergence treatment.
Climbing Milkweed. This perennial vine is common in fence rows and 
around buildings throughout the state. It also appears in cultivated fields, but 
in the past it has not spread very rapidly. In the past five years, more and more 
patches have been observed and it appears to be increasing. Eo adequate control 
is available for corn and soybean fields. Pre-emergence chemicals have no effect 
on it, and 2 ,4 -D used as a post-emergence spray in cornfields has little effect.
Perennial smartweed, ground cherry, and trumpet vine are other perennial 
weeds found in cultivated areas. They do not appear to be increasing at present.
There can be little doubt about the usefulness of our present pre-emergence 
chemicals and the benefits that we are deriving from them. We must now give atten­
tion to the weed plants that have not yet been controlled or to formerly minor species 
that are now increasing in importance. We must then devise either cultural or chemi­
cal means of controlling these species before they become major weed problems.
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NEW PLANT PESTS, QUARANTINES, AND CONTROL 
Lonnie Matzehbacher
The newest plant pest of economic importance to make its way into Illi­
nois is the cereal leaf "beetle, Oulema melanopa. It was discovered in eastern 
Will county on May 1 1, 19^5  ^ and later in eastern parts of Kankakee and Vermilion 
counties.
The cereal leaf beetle has long been known as a very serious pest of 
barley, oats, wheat, and rye in Europe and Asia. It is the latest insect pest 
of major importance to be introduced into the United States. It was first dis­
covered in this country in July 1962 in Berrien county, Michigan, and a few days 
later in St. Joseph and LaPorte counties, Indiana. How it came to this country 
is not certain. By the fall of 1965, it had spread eastward across the entire 
states of Michigan and Indiana, and almost across Ohio. Heavy infestations in 
Michigan and Indiana have destroyed plantings of spring grains, and more moderate 
infestations have caused about a 30 percent reduction in yield in spring oats.
This beetle also feeds heavily on coarse'grasses, such as quack, reed canary, 
orchard, and timothy, but it can survive on bluegrass. Some feeding has been 
noted on small early corn in Michigan and northern Indiana. Both adults and 
larvae feed on the leaves of the host plants. (See map.)
In Illinois 8k-6 cereal fields were surveyed in May and June 1 9 6 5* Cer­
eal leaf beetles were found in seven of these fields: three in Kankakee county, 
two in Vermilion county, and two in Will county. All of these infested fields 
were less than five miles from the Indiana state line, and in each case only one 
or two specimens were collected.
Section 15 of the Illinois Insect Pest and Plant Disease Act requires 
the Department of Agriculture to take measures to eradicate, control, or prevent 
the dissemination of injurious insect pests or plant diseases that are found within 
this state.
With the finding of the first cereal leaf beetles, both adults and larvae, 
in Illinois, plans were developed immediately with the Plant Pest Control Division 
of the United States Department of Agriculture to treat the infested areas with 
liquid malathion at the rate of five ounces per acre. Each infested field and 
all the area within a radius of one mile was treated by airplane on July 1 and 3 *
A second application of malathion was made by airplane on July 8 on those fields 
and the area within a radius of l / k  mile of where larvae were found. As a result 
of these treating operations, no quarantine was promulgated in Illinois because of 
the cereal leaf beetle.
The Japanese beetle, Popillia japonica, was discovered in the United 
States near Riverton, New Jersey, in 1916 and was first found in Illinois in Chi­
cago and East St. Louis in 1 9 3 2. It was not until 1936 that any large numbers of 
adult Japanese beetles were found in these two cities. A state Japanese beetle 
quarantine was promulgated in 1936, and a cooperative control program was inaugu­
rated by the Illinois Department of Agriculture and the United States Department 
of Agriculture which has been successful in keeping the infestations down to a 
non-economic level.
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The Departments of Agriculture cooperatively have treated over 1 8 0 ,0 0 0  
acres of soil in Illinois with chemicals for control of the Japanese "beetle, and 
in 196r' biological control in the form of milky disease spores was applied to over 
twenty acres of agricultural land in the East St. Louis area. This was the first 
time that "biological control had "been attempted on such a large area.
The state Japanese beetle quarantine regulates the movement of nursery, 
ornamental, and greenhouse stock, farm equipment, newly threshed grain, sweet corn, 
all other plant products, plant roots, sod, soil, sand, earth, compost, peat, and 
manure from regulated areas in Illinois. The regulated areas are located in Coles, 
Cook, Iroquois, LaSalle, Madison, and St. Clair counties.
Over the years, Japanese beetles have been found in fifteen additional 
counties, namely, Bond, Clark, Clay, DuPage, Edgar, Fayette, Kankakee, Lake, Macon, 
Marion, Peoria, Tazewell, Wayne, Whiteside, and Will, where chemicals have been 
applied to the soil and no beetles have been found since the time of treatment.
(See map.)
The soybean cyst'nematode was first found in 195 -^ in the United States 
in the extreme southeastern corner of Worth Carolina. It was found in the Mis­
sissippi River Valley in 195^ in the states of Arkansas, Kentucky, Mississippi, 
Missouri, and Tennessee but was not found in Illinois until 1959 in Pulaski county. 
It is now known to be present in Alexander, Johnson, Massac, Pulaski, and Union 
counties. We do not know how the pest came into Illinois.
The soybean cyst nematode host plants are all types of soybeans, except 
the black-seeded hay-type variety, and a few other related legumes. There is no 
known chemical control that is economically feasible at present. Rotation with 
non-host crops will reduce the nematode population to non-economic levels. Great 
strides are being made by plant breeders to develop resistant varieties of soy­
beans that are acceptable.
The state-federal soybean cyst nematode quarantine was promulgated cover­
ing parts of the five above-named counties. (See map.) The quarantine regulates 
the movement of soil, nursery stock, sod, and other plants with roots, bulbs, 
corms, rhizomes, tubers, root crops, soybeans, small grains, ear corn, hay, straw, 
fodder, and plant litter of any kind, seed cotton, used farm tools, implements and 
harvesting machinery, used construction and maintenance equipment, used cartons, 
boxes, bags, cotton picking sacks, and other used farm product containers, trucks, 
wagons, railway cars, aircraft and boats, and any other articles that may present 
a hazard of spread of the soybean cyst nematode.
All requests for further information concerning these two quarantines, 
or the movement of any plant materials, should be directed to the Illinois Depart­
ment of Agriculture, 1506 E. Roosevelt Road, Wheaton, Illinois 60187.
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CEHEAL LEAF BEETLE 
Oilema me 1 an opa
INFESTED COUNTIES 
Tear Found
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Shaded areas indicate
JAPANESE BEETLE QUARANTINED 
AREAS* Effective (>-13—65.
o Indicates locations 
where Japanese beetles have 
been found* Soil was treated 
with chemicals. NO Japanese 
beetles have been found since.
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KESEARCH ON INSECT SUPPRESSION 
William H. Luckmann
Insects are "being suppressed constantly one way or another, or the 
world would "be deluged with them. Rain, wind, freezing cold, heat, predators, 
pathogens, and parasites, for example, suppress populations of insects. Insecti­
cides are one of man’s tools for this purpose. The combined results are such that 
essentially most insects are troublesome only in certain years or at certain times 
during the year. The total impact of these combined controls, however, rarely 
eradicates an insect species "but permits survival of a population at or "below the 
economic threshold.
The practicalility of suppressing and eradicating an insect population 
through the use of sexually sterile insects was demonstrated "by the U.S.D.A. with 
the screwworm. In this program the results that have "been ohtained "by flooding a 
natural population of screwworms through release of millions of sterile adults are 
spectacular.
The possibility of controlling insects "by utilizing induced sterility 
in a natural population has "been discussed "by Knipling (1 9 5 5)i/• With recent ad­
vances in research, the induced sterility approach appears to have a greater po­
tential than flooding a natural population with sexually sterile individuals. 
Insecticides can "be an integral part of a suppression program "based on the induced 
sterility technique. The theoretical possibilities of this type of program will 
"be discussed.
Data on suppressing populations of the onion maggot through induced 
sterility will "be presented.
1/ Knipling, E. F. 1 9 5 5. Possibilities of insect control or eradication through 
the use of sexually sterile males. Jour. Econ. Entom. ^8 (4 ):^5 9-^6 2 .
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PESTICIDE SAFETY 
Roscoe Randell
Each year since i960 we have "been summarizing information concerning 
the importance of pesticides as hazardous substances. This information is ob­
tained from Dr. Dorman Rose, Bureau of Hazardous Substances and Poison Control, 
Illinois Department of Public Health. If a child 12 years of age and lander in­
gests or is contaminated by a hazardous substance, and one of the downstate Illi­
nois poison control centers is contacted, the case is reported to the Illinois 
Department of Public Health. ■
Where do pesticides rank as sources of hazard? Totaling all cases of 
accidental ingestion of hazardous substances by children under 12 years in Illi­
nois for the years i960 through 1 9 6 4, we find that 7*1 percent of the cases in­
volved pesticides. The other 92 *9 percent involved medicines and other substances 
(Table l).
Table 1 . Ingestion of Hazardous Materials by Illinois Children Under 12 Years 
as Reported to Illinois Poison Control Centers
Material
Percent of total ■ ,u
i960 1961 1962 1963
-=j-u> 1 1 Average
Medicine 5 7 .0 5 6 .4 5 7 .2 56.2 59-3 5 7 .5
Household preparations 15.0 1 6 .4 l6.6 16.3 15.0 15-9
Pesticides 8.0 7 .2 7-3 6.9 6.7 7 .1
Paints, etc. if.8 5 .3 4 .9 6 .3 5 .0 5 .3
Cosmetics 2 .4 2 .7 2 .7 3 .0 3 .0 2.8
Miscellaneous 12.8 12.0 1 1 .3 1 1 .3 11.0 1 1 .4
What pests were parents trying to control? The pesticides most commonly 
involved in these accidents were designed to control rats, mice, ants, moths, and 
roaches. These materials accounted for over 80 percent of the accidental inges­
tion cases (Table 2 ).
Table 2 . Ingestion of Pesticides by Children Under 12 Years as Reported by 
Downstate Poison Control Centers, 1961, 1962, 1963, and 1 9 6 4.
Based on Pests to Be Controlled and Source of Pesticide.
’ .... Pesticide obtained Pesticide
Erom Percent obtained Percent
Pests In use storage Unknown Total of total as a bait of total
Rodents 285 4 7 264 596 32.0 566 99-0
Ants 189 22 161 372 20.0 331 89.0
Moths 170 19 124 313 l6.8 0 0.0
Roaches 106 40 79 225 12.1 137 60.9
Unspecified 24 27 58 109 9 .8 7 6 .4
Flies 21 18 39 78 4 .2 21 26.9
Mosquitoes 7 16 24 47 2 .5 0 0.0
Flower pests 3 18 10 31 1 .7 0 0.0
Weeds 12 l4 30 56 3 .0 0 0.0
Others 8 10 19 37 2.0 2 9 ^
Total 825 231 808 1 ,8 6 4 100.0
FoO
*
\
1—1
Percent 4 4 .3 12.4 ^3.3 -- 100.0 -- 9 7 .1
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Are certain pesticides invested more commonly in one season than in an­
other? Yes. Rodent bait ingestions occur oftener in the spring and fall than in 
the winter and summer. Ant bait cases start to increase in May, peak in July-August 
and drop to a low in November and December. Moth ball and roach bait ingestion is 
most common from May through December. Roach bait ingestion is least common in Janu­
ary and February (Table 3 )*
Table 3 - Ingestion of Pesticides Intended for Control of Rodents, Ants,
Moths, and Roaches by Children Under 12 Years as Reported to 
Downstate Illinois Poison Control Centers, 1961, 1962, 1963,
- and 1964
Bimonthly total
Pests
Jan. - 
Feb.
March- 
April
May-
June
July-
August
Sept.- 
Oct.
Nov. ■ 
Dec.
Rodents 69 78 115 76 107 150
Ants 23 21 99 135 65 17
Moths 35 37 65 78 66 6l
Roaches 20 33 37 7o 79 77
Nhat steps can be taken to prevent children from getting into pesticides? 
Avoid using baits to control rats, mice, ants, and roaches, if possible. If you must 
use baits, put them where small children cannot get into them.
In checking the vital statistics on accidental deaths in Illinois (Table A) 
for the past five years, we find that there were three rodenticide poisonings, all 
from phosphorus baits; two herbicide deaths due to sodium arsenite; and among the in­
secticides, two deaths due to sodium fluoride, one to parathion, one to lead arse­
nate, one to PDB, one to DDT, and one cause unknown (probably a chlorinated hydro­
carbon).
Of these 12 deaths, one was due to an agricultural accident and 11 to 
urban or home accidents. Of the 1 2, seven people were affected by the pesticide 
while it was being used and five children obtained it from storage. Four of the 12 
deaths were caused by baits.
Twelve deaths from pesticides in the past five years average only about 
.05 percent of the total accidental deaths in Illinois. But these 12 deaths could 
have been prevented. Four steps to protection of children from poisoning are:
1 . Use baits properly--out of reach of children.
2 . Store woolens properly--in sealed containers if you use moth 
balls.
3 . Keep pesticides stored under lock and key.
4 . Burn empty paper pesticide bags, and stay out of the smoke.
Burn out or wash out other pesticide containers, and then 
haul them to the sanitary land fill or bury them.
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Table 1 . Accidental, Deaths, Illinois, i960, 1961, 1962, 1963, and I96I
Cause or location
Int.
code no. i960 1961 1962 1963 1961
5 -yr.
av.
Percent
of
total
Motor vehicles 3,,74i 1 ,8 4 3 1,890 2,019 2,205 1,960 43.9
Home accidents - - 1,270 l,20l 1,286 1,380 1,338 1,296 2 9 .1
Public accidents -r 87^ 923 892 855 892 887 1 9 .9
Occupational accidents -- 318 __331 _ 2 2 3 .,3.12 316 316 7 .1
TOTAL ^,203 4 ,3°i 4,371 1, 566 4 ,7 5 1 4,459
Fires-explosions 916 362 338 3 5T 112 3T9 376 8 .4
Falls on stairs 900 136 136 123 10 6 1^3 129 2 . 9
Firearms 919 100 92 117 100 109 i o l 2 .3
Drugs, etc. 870-78,888 19 70 81 98 86 77 1 .7
Barbiturates, etc. 871 21 29 39 5^ 39 3 6 0 .8
Lead 885 28 16 26 19 8 1 9 0 .1
Aspirin, etc. 872 12 11 13 11 10 11 0.25
Other animals 928 2 7 6 1 5 5 0 . 1 1
Lightning 935 1 5 2 1 2 •3j 0 .0 7
Petroleum products 881 0 5 2 3 0 d o.ol
Insecticides -- 5 1 0 1 0 1.1 0.03
Rodenticides -- 2 0 1 0 0 0.6 0.013
Herbicides - - 0 1 0 0 1 o.l 0.009
Venomous stings, etc. 927 2 0 0 0 1 0 .6 0.013
Arsenic 886 1 1 0 0 0 0.1 0.009
Source: Illinois Department of Public Health, Bureau of Vital Statistics, Spring­
field, Illinois, Prom Tables of Accidental Deaths Occurring in Illinois, by 
Causes of Death and Nature of Injury.
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LOW-VOLUME GROUND EQUIPMENT 
Gene Pfeiffer
Bor the past several years, an application technique known as ultra- 
low-volume application of pure technical insecticide has attracted much interest. 
Ultra-low-volume application refers to the dispersion of technical chemical at 
rates of 2 to possibly 6k ounces of material per acre, The material is applied 
with no water or emulsification agent as a carrier.
The vehicle for this application has been the airplane in most in­
stances. These planes are equipped with either conventional booms or the mini­
spin nozzles.
Experimental low-volume ground applicators have employed both mini-spin 
and mist blower techniques in an attempt to evenly distribute these small quanti­
ties of chemical. Because of the small quantities, the conventional spray boom 
is impractical for low-volume application.
The low-volume methods are limited at this time to the use of malathion. 
Some research work indicates that this technique may eventually involve other chem 
icals, such as herbicides and defoliants. Since chemical drift is usually a pos­
sibility with low-volume application, the use of these materials has been re­
stricted.
Much field test work indicates that low-volume application of malathion 
improves insect control over that obtained by conventional spraying methods with 
the emulsified chemical. The improved control can possibly be attributed to more 
complete plant coverage and longer persistence of the undiluted technical mate­
rial. '
The use of low-volume ground equipment has proved to be a very effec­
tive means of applying technical materials. More research will be required be­
fore this method can be expanded to other crops and chemicals.
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L. V. CONCENTRATES. - TRIALS IN ILLINOIS 
Steve Moore III
True Armyworms
The effects of low-volume concentrate aerial spraying with malathion 
(9«T pounds per gallon) and diazinon ( j ,8 pounds per gallon) were tested on the 
true armyworm in wheat. Both insecticides were applied at the rate of l6 fluid 
ounces per acre at an altitude of 10 and 25 feet ahove the wheat. Malathion was 
also applied at 8 fluid ounces per acre at the 10-foot height only.
The applications were applied from a Grumann Ag-Cat piloted "by Harold 
Crow of Milford, Illinois, at sunrise on May 28 with a 0-4 MPH southwest wind and 
a temperature of 50° F.
indicated
The following table shows 
per acre rates:
the equipment settings used to obtain the
Ounces
Height
above Swath Speed Pressure No. of Nozzle
per acre wheat width mph psi nozzles size
16 10* 601 85 4o 8 8002
16 2 5 ’ 1001 85 4o 8 8003
8 101 601 85 45 4 80015
The plots ranged from four to eight acres in size. Pre-treatment and post­
treatment counts of the number of armyworms per linear foot of drill row were 
made in each plot in four or more locations.
No reduction in armyworm population was noted until the 4th day after 
treatment with either malathion or diazinon (Table l). Armyworm larvae remained 
inactive for the first two nights after treatment "because of the unseasonably 
cold weather (36° F. and 44° F. respectively).
There was a 45 to 80 percent kill of armyworms seven days after treat­
ment. The rate of 16 fluid ounces per acre applied at a height of 10 feet was 
more effective against armyworms than the same rate applied at 25 feet. An esti­
mate of the percent of defoliation showed that the least amount of leaf feeding 
occurred in the plots having the greatest reduction in armyworms (Table 2 ). Both 
insecticides drastically reduced insect predator and certain insect parasite 
populations.
In conclusion, it can be said that both malathion and diazinon applied 
as low-volume concentrates by air showed promise of controlling the true armyworm 
in wheat. However, under the conditions tested, neither insecticide was as effec­
tive as a conventional air application of 1 l/2 pounds of toxaphene per acre.
Chinch Bugs
Low-volume concentrate sprays of malathion and diazinon applied by air 
at the rate of l6 fluid ounces per acre killed newly hatched nymphs, but not the 
more mature nymphs, and thus failed to give effective control 6f chinch bugs in 
wheat.
Table 1 . Effect of Low-Volume Aerial Spraying With Malathion and Diazinon Against the True Armyworm 
in Wheat in Christian County, Illinois, in 1965
Pounds ......... . ......... ’ ~ ’ ..
Height Fluid actual _______Number of armyworms per linear foot of drill row
of ap- ounces insec- Pre- _________________ Post -treatment
Insecticide
plica­
tion
applied 
per acre
ticide 
per acre
treat- 
ment
8
hours
1
. <lay
2
days
---- 4-----
days
7
days
Malathion 10 16 1 .2 1 1 0 .3 1 1 .5 2 k . 3 1 5 .5 9 .8 . 5 .5
Malathion 10 8 0.60 1 0 .8 1 3 .5 15.0 1 1 .8 1 1 .3 9 .0
Malathion 25 16 1 .2 1 1 4 .5 1 0 .3 11.3 1 2 .3 7 .8 9-5
Diazinon 25 16 0 .9 7 1 2 .8 9 .5 15.3 1 1 .8 9 .0 10.0
Diazinon 10 16 0 .9 7 12.3 11.0 ■ 19.8 13.8 5 .3 3 .5
Check -- -  - -- 12.9 16.8 27.3 16.5 15.0 19.0
Table 2 . Effect of Low-Volume Aerial Spraying With Malathion and Diazinon Against the True Armyworm 
in Wheat in Christian County, Illinois, in 1965
Insecticide
Height 
of ap­
plica­
tion
Fluid 
ounces 
applied 
per acre
Pounds 
actual 
insec­
ticide 
per acre
Percent defoliation of wheat by armyworms
Pre­
treat- 
ment
8
hours
1
day
Post-treatment 
2
days
— 5------
days
7
days
Malathion 10 16 1.21 5-10 5-10 5-10 10-12 35 35
Malathion 10 8 0.60 5-10 5-10 5-10 10-12 20 4o
Malathion 25 16 , 1.21 5-10 5-10 5-10 10-12 12 35
Diazinon 25 16 0 .9 7 5-10 5-10 5-10 10-12 20 25
Diazinon 10 16 0 .9 7 5-10 5-10 5-10 10-12 15 20
Check -  - -- -  - 5-10 5-10 5-10 10-12 50 65
-9
3
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MANIPULATION OF ROADSIDE COVER FOR NESTING PHEASANTS 
. G. Blair Joselyn
In Illinois pheasants (Phasianvs colchicus) have Been most abundant in 
the intensively cultivated cash-grain belt of east-central Illinois since the late 
1 9 3 0s. However, within the narrow span of the past eight years (1958-1985).? land 
use has been intensified in east-central Illinois. This changing land use has 
been toward significantly greater acreages of row crops (corn and soybeans) and 
lesser acreages of small grains and tame hay. This trend has evolved from the 
fact that commercial fertilizers have eliminated the need for forage crops, pre­
viously used as green-manure crops in maintaining soil tilth and fertility, and 
have allowed row crops to be grown in continuous culture.
On the Natural History Survey1s 2 3,2 0 0-acre Sibley Study Area in Ford 
and McLean counties, tame hay and pastures made up 21 percent of the land area in 
1997 compared with less than 5 percent in 1965. Research has shown that a high 
percentage of successful pheasant nests each year are produced in hay and pastures 
(an average of 70*3 percent of the total from 1957 through 1962). The question 
arises as to the effect the drastic reduction of this type of cover will have on 
pheasant productivity in this area.
Roadside cover has not ranked exceptionally high with respect to the 
annual production of pheasants in past years: generally about 7 to 10 percent of 
the annual hatch of chicks can be attributed to roadside nests. However, it is 
possible that roadsides, if properly planted and managed, could provide favorable 
nesting cover to partially compensate for the declining nesting habitat in the 
form of small grains and tame hay. The objective of a research project now being 
carried on by the Illinois Natural History Survey and the Illinois Department of 
Conservation is to investigate the feasibility of establishing and maintaining 
grass and legume cover on roadsides in the intensively farmed area of east-central 
Illinois for the purpose of creating, by predetermined design, favorable habitat 
for nesting pheasants and to evaluate the utilization of this habitat by nesting 
pheasants.
These investigations are being conducted on an area near Sibley in Ford, 
Livingston, and McLean counties. In 1962, 2h l/^-mile roadside plots and 8 l/8 - 
mile roadside plots were seeded to a mixture of tame grasses, legumes, and an oat 
nurse crop along seven miles of roadway; a like number of plots of equal length 
were designated as control areas on these same seven miles of roadway. Beginning 
in 1983, the vegetation on plots seeded the previous year consisted of the mature 
grasses and legumes and thus provided a basis for comparison of pheasant nesting 
between the manipulated and control plots. Such a comparison was not possible in 
1962, as the seeded grasses and legumes were then only in the seedling stage of 
development.
Information regarding pheasant nesting during 19^3  ^ 198 -^, and 1985 was 
obtained each year by two searches of the roadside plots (both seeded and control) 
for nests between June and August. Seedings that were established along two addi­
tional miles of roadway during the spring and fall of 1983 were included in the 
searches for nests in 196^ and 1985* The data show that densities of established
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pheasant nests on seeded plots exceeded those on control plots only slightly in 
1963^ hut to a considerable extent in 1964 and 1965 (Table l). Of more importance 
than the number of nests established per acre are the comparative figures for suc­
cessful (hatched) nests between the two types of plots. On the basis of number of 
successful nests per acre, production on seeded plots was at least double that on 
the control plots during each of the three years.
The relative density of nests established on seeded roadsides exceeded 
that in all other cover types on the Sibley Study Area except unharvested and 
harvested tame hay in 1963 and exceeded that of all other cover types in 1964 and 
1965 (Table 2 ). Similarly, the density of successful nests on seeded roadsides 
was higher than that in all other cover types (except unharvested hay in 1963) 
during each of the three years.
Our research to date has convincingly demonstrated that roadsides can 
be managed to provide high-quality cover readily acceptable to nesting hens. How­
ever, the problem remains to select or develop cultural practices suitable for the 
large-scale program that would be necessary if our findings are to be applied in a 
practical management program. Attempts are now being made to develop a minimum- 
tillage method of seeding roadsides to allow the cost and time factors in plot es­
tablishment to be reduced to a reasonable level. Some form of chemical seedbed 
preparation appears to hold good possibilities, because two chemical defoliates, 
Ortho Paraquat and Cacodylic Acid, have been tested with considerable success.
Table 1 . Densities of Established and Successful Pheasant Nests on Seeded and Control Roadsides-- 
Sibley Study Area, 1963, 1 9 6 4, and 1965
Number of Number of .”.......
established Established successful Successful
Acres nests nests: per acre nests nests per acre Jp
Treatment 1963 1964 1965 1963 1964 196? 1963 1964 1965 1963 1964 196? 1963 1964 1965 1
Seeded 1 5 .4 IT. 9 19.6 44 68 52 2 .9 3 .8 2.6 IT 14 15 1.1 0.8 0.8
Control 15.0 IT. 7 1 9 .3 4i 38 32 2 . 7 2.2 1.6 T 5 8 0 .5 0 .3 0 .4
-
6
s-
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Table 2 . Numbers of Pheasant Nests Established and Number Successful per 100 
Acres of Two Types of Roadside Plots and Six Other Cover Types-- 
Sibley Study Area, 1963, 19& j  and 1965
Established nests Successful nests
per 100 acres per 100 acres
Seeded roadsides
________
290 380
-VP 2.
260
j-yuj
110
j-yv-t-
80
___ - ^ 2
80
Control roadsides 270 220 160 30 30 ko
Strip cover* 154 218 110 ko 29 ko
Unharvested tame hay 322 281 96 111 ko 18
Harvested tame hay 310 187 1^0 16 2 10
Pastures i l k 30 20 37 17 0
Small grain** 33 61 10 7 11
Non-agricultural*** 30 20 10 2 0 3
* Fencerows, drainage ditches, travel lanes , and other than seeded and control
roadsides.
** Oats and wheat.
*** Farmsteads and waste areas.
-3 1-
CHEMICAL WEED CONTROL USE IN ILLINOIS, 1965 
Carl Cross
The use of chemicals to control weeds has increased rapidly in Illinois 
during the past few years, hut measures of use at "both state and local levels 
have heen scarce. In 1964 the Crop Reporting Service conducted a weed control 
survey that provided much useful information. As a result of numerous requests 
for additional information, we repeated this survey in August 1965.
The questionnaire used for the 1965 survey was mailed to 6 ,14-3 crop re­
porters, the same mailing list used for the 1964 survey. This list represented 
approximately one of every 23 farms in the state, distributed throughout the state 
in proportion to the number of farms in each township. A total of 1 ,9 6 8 question­
naires was tabulated. The survey was intended to provide primarily state esti­
mates, but wherever practicable the data were summarized by crop reporting dis­
tricts and by size of farm.
Herbicides were used on either part or all of the corn and soybean acreage 
by 69.5 percent of reporting operators— by inference, on approximately 98,000 Il­
linois farms. This is an increase of 6 .0 percentage points over the previous year. 
All districts showed increases from a year earlier in the percent of operators 
applying herbicides. As the size of farm increased, the percent of operators apply­
ing herbicides increased. Of the farmers who operated less than 100 acres, 3 4 .5  
percent treated either part or all of their corn and/or soybean acreage; while of 
those who operated 500 or more acres, 8 8 .0 percent used chemicals. Each size group 
showed an increase in percent of producers using herbicides in 1965 over 1 9 6 4.
Respondents reported that 66.5 percent of the corn planted in the spring 
of 1965? equivalent to 6 .6  million acres, received some form of chemical treatment 
for weed control. This is 6.5 percentage points above 1 9 6 4. The survey indicated 
that 35*0 percent of the acreage was given pre-emergence treatment compared with 
26.5 percent the previous year, and 4 0 .0 percent was treated post-emergence, the 
same as a year earlier. Pre-emergence treatment was more commonly used in the 
southern half of the state and post-emergence in the northern half.
As size of farm increased, the percent of acreage treated with herbi­
cides increased. About 42 percent of the corn producers on the smaller sized 
farms treated some portion of their planted acreage. Nearly 89 percent of those 
in the group with 500 or more acres treated with chemicals. Earners operating 
less than 100 acres of land applied pre-emergence chemical treatment to 29.0 
percent of their corn acreage and treated 17.0 percent post-emergence, while those 
with 500 or more acres treated 4l.0 percent pre-emergence and 4 5 .0 percent post­
emergence.
Herbicides were used on 36*5 percent of the soybeans planted in 1965, 
equivalent to 1.9 million acres. This is a sharp increase from 1 9 6 4, when 1 .4  
million acres were treated. All districts showed increases in herbicide use. 
Pre-emergence treatment was applied to 30 *0 percent of the planted soybean acreage 
compared with 2 4 .0 percent last year. Post-emergence treatment amounted to only 
one-half of one percent of planted acreage.
The percent of soybean acreage treated with herbicides increased as 
size of farm increased. About 19 percent of the soybean producers who operated 
less than 100 acres treated either part or all of their soybean acreage, while 
64 percent who operated 500 or more acres used herbicides. The operators in the
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smaller size group treated 19.O percent of their soybean acreage in 1965 com­
pared with 22*5 percent in 1 9 6 4. Farmers in the larger size group treated 37-5  
percent of their soybean acreage in 1965 compared with 31*0 percent a year earlier.
Pre-emergence treatment with hand application of a dry chemical was 
used on 17 percent of the planted corn acrea'ge compared with 13.5 percent the 
previous year. Pre-emergence hand application in liquid form was used on 1 2 .5  
percent of the planted acreage compared with 9.0 percent in 1 9 6 4. Broadcast 
pre-emergence application in liquid form was used on 5.0 percent of the planted 
corn acreage in 1965 and 3-5 percent in 1 9 6 4. Little change occurred in the per­
cent of planted acreage treated post-emergence in 1965 from a year earlier; how­
ever, there was an increase in hand application and a corresponding decrease in 
broadcast application from the previous year.
C D M  was applied as pre-emergence to 1 1 .0 percent of the corn acreage, 
while atrazine was applied to 9*5 percent of the acreage. For post-emergence, 
2 ,4-D esters and 2,4-D amine remain the primary chemicals used. Twenty-one per­
cent of the planted acreage was treated with 2 ,4-D esters compared with 23 per­
cent in 1 9 6 4, and 18 percent was treated with 2 ,4-D amine compared with 16 per­
cent a year earlier.
Pre-emergence hand application was used in dry form on 19 percent and 
in liquid form on 9 percent of the soybean acreage in 1965, moderate increases 
from the l4 . 5 percent dry and 8 percent liquid forms applied in 1 9 6 4. Broadcast 
application of pre-emergence herbicides on soybeans increased from 1.0 percent 
applied in 1964 to 2.0 percent applied in 1965, caused by the increased use of 
trifluralin in 1965*
Amiben was used on 15*5 percent--9.0 percent in dry form and 6.5 per­
cent in liquid--of the soybean acreage in 1965; an increase from the 12 percent 
applied in 1 9 6 4. C D M  was also a popular herbicide in 1965* It was applied in 
granular form to 7*5 percent of the soybean acreage and in liquid form to 0.5 
percent.
Effectiveness of pre-emergence chemicals on both corn and soybeans in 
1965 showed marked improvement from a year earlier; however, post-emergence use 
on corn showed little change. Effectiveness of pre-emergence sprays on corn was 
reported good by 58 percent of the reporters, fair by 35 percent, and poor by 9 
percent. In 1964, results were reported good by 39 percent of respondents, fair 
by 37 percent, and poor by 24 percent. Results of post-emergence herbicides on 
corn were reported good by 66 percent, fair by 31 percent, and poor by 3 percent. 
Last year, effectiveness was reported good by 65 percent, fair by 32 percent, and 
poor by 3 percent. Effectiveness of chemicals used on soybeans, primarily pre­
emergence, was reported good by 52 percent of the respondents, fair by 36 percent, 
and poor by 12 percent. Comparable figures for 1964 show 35 percent reporting 
good, 39 percent fair, and 26 percent poor.
Of the reporters answering the question on damage to crops from residue, 
97 percent reported no damage and 3 percent reported damage.
Farm operators who sprayed fence rows and ditches this year averaged .. 
about 3*1 miles sprayed compared with the average of 3*2 miles sprayed last year. 
The chemical 2 ,4-D alone was used on 67.0 percent of the mileage, while a mixture 
of 2 ,4-D and 2 ,4 ,5-T was used on 17-5 percent. In 1 9 64, 2 ,4-D was used on 65.5 
percent of the mileage treated and a mixture of 2 ,4-D and 2 ,4,5-T was used on 19.O 
percent.
Tables on the following pages give more detailed information and break­
downs of the material covered here.
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CORN: Percent of operators applying herbicides, percent of planted acreage treated and time of application, by districts
'____________________Illinois, 1964-65 crops____________________________________________
District
Percei
opera
apply
herbic
1-
at of Corn acreage planted
tors
ing
ides
t
Percent of 
acreage 
treated
with herbicides
Time of application
Pre­
emergence
Post­
emergence
1964 1965 1964 I 1965 1964 1965 1964 1965
Percent Percent Percent Percent
Northwest 66 .0 ' 78.0 55.0 67.0 18.0 28.5 40.0 45.0
Northeast 76.0 80.0 72.0 78.0 25.5 33.5 49.5 56.0
West 67.0 70.5 60.0 63.5 27.5 31.0 41.5 38.5
Central 63.0 72.5 58.5 65.0 .27.5 36.0 39.0 40.5
East , 62.5 72.5 54.5 65.0 24.0 33.5 38.5 40.0
West Southwest 73.5 76.0 70.0 67.5 34.5 42.0 46.0 35.5
East Southeast 55.0 59.5 54.5 60.0 35.0 38.0 30.5 26.0
Southwest 45.5 50.5 57.5 61.5 26.0 40.5 34.0 24.0
Southeast 43.5 44.5 59.5 63.0 36.5 38.0 23.5 30.5
ILLINOIS. 63.5 69.5 60.0 66.5 26.5 35.0 40.0 40.0
1 / To either corn and/or soybeans.
CORN: Percent of operators applying herbicides, percent of planted acreage treated and time of application, by sizeoffarm
__________ Illinois, 1964-65 crops__________________________ ____________________
Size
of
farm
Percent of 
operators 
applying 
herbicides 
1/
Com acreage planted
Percent of 
acreage 
treated
with herbicides
Time of application
Pre­
emergence
Post­
emergence
1964 1965 1964 1965 1964 | 1353 ----- 1355----- ----- 1355--------
Acres Percent Percent Percent Percent
0- 99 34.0 34.5 44.0 44.0 20.5 29.0 25.5 17.0
100-259 57.5 64.0 51.5 59.0 19.5 25.5 36.0 38.5
260-499 74.5 82.5 61.5 68.5 24.0 36.0 43.5 43.0
500+ 86.0 88.0 70.0 74.0 38.0 41.0 41.0 45.0
All farms 63.5 69.5 60.0 66.5 26.5 35.0 40.0 40.0
1 / To either corn and/or soybeans.
Prepared by Illinois Cooperative Crop Reporting Service 
? . O. Box 429 
Springfield, Illinois 62705
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SQYBEANS: Percent of planted acreage treated and time of application, by districts, Illinois, 1964-65 crops
Soybean, a  e r e  a e c planted
Percent of Time of application
District acreage Pre- Post-treated emergence emergence
with herbicides
1964 . . I . . 1965 . 1964 l 1965 1964 1 1965
Percent Percent Percent
Northwest 27.5 32.0 27.5 31.0
Northeast 24.0 28.0 24.0 27.5 1 .5
W cs t 22.0 31.5 21.5 31.0 0 .5 1 /
Central 24.5 30.5 24.5 30.5 1 /
Bast . 23 .5 29.5 23.0 29.0 0.5 1 /
West Southwest 26.0 34.0 26.0 34.5 1/ I 7
East Southeast 26.5 28.0 26.5 27.5 1 /
Southwest 13.5 36.5 13.5 36.5
Southeast 19.5 27.5 19.0 27.0 0.5 0 .5
ijuLixsOIS 24.0 30.5 24.0 30.0 y 0.5
1 /  Less than 0 .5  percent reported.
SOYBEANS: Percent of planted acreage treated and time of application, by size of farm, Illinois, 1954-65 crops
Soybean a c r e a g e pi an ted
Percent of Time of application
Size 
of • 
farm
acreage Pre- Post-
treated
with herbicides
emergence emergence
1964 1 1965 _...1964 . i 1965 ' 1964 I 1965
Acres Percent Percent Percent
0- 09 22.5 19.0 22.5 19.0
1/
0 .5
100-259 17.0 21.0 17.0 21.0 0.5
260-499 23.0 29.5 23.0 29.5 0 .5
5uo+ 31.0 37.5 31.0 37.0 1 / 1 /
All farms 24.0 30.5 24.0 30.0 1 / 0 .5
1/ Loss than 0 .5  percent reported.
Prepared by Illinois Cooperative Crop Reporting Service 
? .  O. Box 429 
Springfield, Illinois 62705
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CCaN: Percent of planted acreage treated by time and method of application, by chemical used, Illinois, 1964-65 crops
; Preemergence Postemergence
Chemical , Band application Broadcastapplication
Band [ Broadcast 
application j application
\ Dry ’ Liquid Liquid Liquid j Liquid
I 1934 j 1935 1964 | 1965 1964 | 1965 1964 i 1965 | 1964 1965
Percent Percent Percent Percent Percent
atm:-ire 2 .0 1 .0 6 .5 7.0 1.0 1.5 1 / 1 / 1 / 1 /CD A A 8.0 10.5 1 .0 0.5 1 / 1 / — T/
CD A A -T 2 .5 3 .0 0.5 1 / 1 /
2,4-D ester 2 /  1 .0 1 .0 1 .0 3.0 2.0 3.0 8 .0 8.0 15.0 13.0
2, 4-D amine’ 1 / 1 / 0 .5 5 .5 7.0 10.5 11.0
EPTC+2,4-D 1/ 0 .5 1 / 1 .0 1/
ram red ' 0 .5 1 /
atrazine & linuron 0.5 1 / 1 /
o titer 1 / 1/ 1 / 1 / 1 / 1 / 0 .5 1 / 1 /
ALL CHEMICALS 13.5 17.0 9.0 12.5 3 .5 5 .0 14.0 16.0 26.0 24.5
1 /  Less man 0 .5  percent reported. 2 /  Includes both high and low volatile esters.
CORN: Percent of planted acreage treated by chemical and form used, by districts, Illinois, 1965 crop
f Chemical usee - Percent planted acres
U iC t
form used 1 atrazine CDAA CDAA-T 2-4D j 2-4D EPTC + ramrod latrazine & OtherJ____ ester 2 /  j amine 2-4D | linuron
Pet. Pet. Pet. Pet. Pet. Pet. Pet. Pet. Pet.
Northwest - dry 1.5 4 .0 3.5 C.5 - - 1 .0 1/ __
- liquid 12.5 0 .5 — 23. 5 21.5 0 .5 1.0 1.0Norliteast - dry 0 .5 5.0 2.0 1/ — - - 1 / 1.0
- liquid 18.5 1.0 — 25.5 34.5 0.5 0 .5 1.0West -  cry
“ Ij.C^UxSu
If
4. 5
9 .5
1 /
2.0
0.5
1 /
32.0 15.5
0 .5
1 .0
1 .5
1.0
1/
1/* c;y 0.5 16. 5 2.0 1. 0 - - 1 / 1 .0 0 .5
- liquid 5.0 1.5 0.5 27.5 18.0 2.0 - - _ - 0 .5east - dry — 18.0 3.5 0.5 - - 1 / 1 / - - 1 /-  liquid 2. 0 1.0 0 .5 29.5 16.0 1.0 0.5 1.0WSW -  dry 3.0 8 .5 5 .5 4 .0 - - 1 .5 1 .5 1/liquid 4* o 1.0 — 31.5 13.0 2 .0 — - - 1.5ESE -  dry 2.0 14. 5 3.0 0 .5 - - 1 .0 1 .0 - - 0 .5- liquid 9.5 0 .5 — 19.0 11.0 0.5 1 / 0 .5 1.0Southwest -  dry • 2 .0 1.0 0 .5 1.5 - - 3 .5 1 .5
- liquid 21.0 - - — 19.5 7.0 2 .0 1 / 3 .0 1.5Souaieast ■“ cry 2 .0 4 .5 1.5 - - — 0.5
- liquid 21.5 - - *— 31.5 2.0 - - 5 .0 1/
aMANOiS - dry 1.0 10.5 3.0 1.0 — 0.5 0 .5 1/- liquid 9 .0 0.5
7“t'A i.'.U
1/ 27.0 18.0 1.0 1/ 0.5 1.0
1 /  Less than 0 .5  percent reported. 2 / Includes botn niga ana low vorauie esters.
Prepared by Illinois Cooperative Crop Reporting Service 
? .  O. Box 429 
Springfield, Illinois 62705
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S0Y3EANS: Percent of planted acreage treated by time and method of application, by chemical used, Illinois, 1964-65 crop 
i Preemergence | Postemergence
Chemical j
liSCU Band application
Broadcast
application
Band
application
Broadcast
application
Dry Liquid Liquid Liquid Liquid
. f 1964 i 1965 1964 1965 1964 1965 1964 1965 1964 1965
Percent Percent Percent Percent Percent
CDA A 5.5 7.5 0 .5 0 .5 1 / 1 / _  _ _ _ m m
linuroa - - - - 0 .5 0 .5 1 / 1/ - - — — - -
ami ben 6.0 9.0 5 .5 6 .5 0 .5 1 / - - 1 / -  - - -
PCP(weed beads) 0 .5 0.5 1 / - - — — - - - -
triflu ralin — - - TV 0.5 1/ 1 .5 -  - — - - - -
alanap & alanap plus 2 .5  2 .0 175 1 .0 T / 1/ — — - -
other 1 / 1 / y 1 / 1 / T/ y y y 1/
ALL CHEMICALS 14.5 19.0 8.0 9.0 1.0 2 .0 i / i / y 1/
1/ Less than 0 .5  percent reported.
SOYBEANS: Percent of planted acreage treated by chemical and form used, by districts, Illinois, 1965 crop
District and 
" form used
Chemical used - Percent planted acres
CDAA linuron | amiben : PCP
i
trifluralin alanap & alanap plus other
.................. ........... ■ - -■ Pet. Pet. Pet. Pet. Pet. Pet, Pet.
Northwest - dry 1.5 - - 7.0 4.0 .  _ 0.5
-  liquid 1/ — 13.0 — 4.5 1/ - -
Nortiieast -  dry 1.5 — 6.0 - - — 1.5 - -
“ liquid 0.5 1/ 14.0 — 2.5 2.0 1.5
West -  dry 2.5 - - 15.0 — - - 2.0 - -
- liquid 1.0 - - 5.5 - - 4.5 0.5 1/
Central - dry 12.0 — 6.5 - - - - 3.0
- liquid 1.5 — 2.5 - - 2.5 2.5 0.5
East -  dry 11.5 — 10.5 — — 3.0 - -
-  liquid 0.5 - - 2.5 — 0.5 0.5 0.5
WSW -  dry 7.5 — 12.0 — — 3.0 1/
*■ liquid 1/ 0.5 8.5 - - 2.5 0.5 0.5
ESE - dry 10.0 — 8.5 1.0 — 2.0 - -
- liquid 0.5 1.0 4.0 — 1.0 0.5 1/
Southwest -  dry 1.0 — 7.5 1.0 — 2.6
- liquid 1/ 2.0 17.0 — 5.0 1/ _ -
Southeast - dry 0.5 — 14.0 — - - - -
-  liquid - - 0.5 11.5 - - 0.5 — 0.5
ILLINOIS - dry 7.5 - - 9.0 0.5 - - 2.0 - -
-  liquid 0.5 0.5 7.0 2.0 1.0 0.5
1 /  Less than 0 .5  percent reported.
Prepared by Illinois Cooperative Crop Reporting Service 
‘ ? .  O. Box 42S
Springfield, Illinois 62705
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CORN: Effectiveness of treatment, percent of reports, SOYBEANS: Effectiveness of treatment, percent of reports,
_______ selected chemicals, Illinois, 1964-65 crops_________ ____________selected chemicals, Illinois, 1964-65 crops
Chemical
Effectiveness of treatment
Chemical
Effectiveness of treatment
Poor Fair Good Poor Fair Good
19641 1965. 1964 1965 1964 1965 1964 1965 1964 | 1965 1964 1965
Percent Percent Percent Percent Percent Percent
atrazine 20 6 34 29 46 65 CDAA 27 9 35 28 38 63
CDAA 32 8 40 32 28 60 amiben 23 12 38 35 39 53
CDAA-T 32 10 41 46 27 44 alanap & alanap plus 33 16 47 47 20 37
2 , 4-D. ester 1 / trifluralin 1 / 13 1 / 38 1 / 49
Pre-emergence 14 5 36 39 50 56 linuron 1/ 10 1 / 20 1 / 70
Post-emergence 3 3 32 26 65 71
2, 4-D amine 1 / 1964 data not available.Post emergence 3 2 32 35 65 63
1J Includes both high and low volatile esters.
FENCE ROWS AND DITCHES: Chemicals used for spraying, percent of total, by selected areas, Illinois, 1964-65
Chemicals used
Districts 2 , 4-D and 2 . 4-D and
combined 2 , 4-D 2,4 , 5-T 2 , 4 . 5-T dalapon Others
1984 I 1965 1964 1965 1964 1965 1964 1965 1964 1965
Percent Percent Percent Percent Percent
NW & NE 80.0 86.0 0 .5 1 .0 10.0 10.5 2 .0 1 .5 7.5 1 .0
W .,  C . ,  &E 66.5 67.5 4 .0 0 .5 20.5 19.5 4.0- 7.5 5.0 5 .0
WSW &ESE 34.5 30.5 9 .0 14.5 36.5 27.5 11.0 6 .5 9.0 21.0
SW & SE 13.0 7.0 16.5 30.0 34.5 25.5 17.0 22.0 19.0 15.5
ILLINOIS 65.5 67.0 4 .0 4 .0 19.0  17.5 4 .5 5 .5 7.0 6 .0
Prepared by Illinois Cooperative Crop Reporting Service
? .  O. Box 429 ............
Springfield, Illinois 62705
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OUR EXPERIENCES WITH. ALFALFA WEEVIL IN KENTUCKY 
Richard. L. Miller
Alfalfa weevil is the hest thing that has happened to alfalfa since it 
was discovered. For once the alfalfa producer is compelled to raise alfalfa as 
the experts have teen telling him to do for years. In the long run, alfalfa ton­
nage will increase and farmers will become better farmers.
Controlling the alfalfa weevil, alfalfa1s most destructive pest, could 
be one of the greatest challenges you have encountered in recent years. I say 
this because our experiences with this pest in Kentucky have taught us that you 
just about have to control it field by field. ItTs not going to be easy, but it 
can be done if you don’t get too set in your ways. I’m sure that as you and your 
entomologist here in Illinois work with the weevil you will be readjusting your 
recommendations. This adjustment is essential because you will find that the 
weevil will be different in different areas of the state.
Now let’s discuss some of the things we have learned about the weevil 
since it became a pest in Kentucky in 1962.
Life History (illustrated with slides)
Right now in Kentucky the weevil is overwintering as an egg and an 
adult. The adult is in the soil, and the eggs are in the hollow stems of alfalfa 
left in the field. Frequently the eggs hatch in February or March, and larvae 
start feeding on young alfalfa shoots. Last year it was quite warm, in Kentucky 
in February, and the weevil got an early start. Adults lay more eggs beginning 
in March or April. By the first week in April, we usually begin our spraying in 
southern Kentucky. Larvae are full grown, pupate, and become adults in May and 
June. They remain in the fields for a while and then go into hibernation during 
the summer, only to return to alfalfa fields in September.
Severity of Damage and Impact on Alfalfa Production
The weevil is a pest primarily of the first cutting, but it can also be 
destructive to the second cutting. Under ideal conditions and with a good popu­
lation, the first crop can be totally destroyed in 10 days. Adults can do severe 
damage to the new growth of the second crop and may even kill large patches of 
alfalfa before they leave the field. Some growers won’t do what it takes to com­
bat this pest and are therefore getting out of the alfalfa business. Those who 
do what is necessary to control the weevil are actually increasing their yields 
and have seeded more alfalfa--not less--this past season*
Importance of Weather
Weather may be the most important problem confronting growers, and.it 
alone could do more than anything else to complicate control measures.
Weather will control:
1 , Rate of growth of alfalfa.
2 . Laying and hatching of weevil eggs.
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3 « Growth rate of weevil larvae and, consequently, rate of 
damage to alfalfa.
4 . Decision to spray or not to spray.
5 * Degree of larval control, in some cases.
Nothing can "be done to change the weather, hut because of its importance 
it will need to he checked very closely and the weevil control program huilt around 
it •
Here Are the Heal Problems .
1 . In Kentucky, there is enough difference in the weather, growth rate 
of alfalfa, soil type, and elevation 'between northern and southern Kentucky that 
no general recommendation will fit the entire state. Determining when to spray 
will vary from north to south and even east to west, and the decision will need 
to he made on a field-hy-field basis.
2 . Many growers are not able to, or will not, determine accurately the 
degree of larval infestation in each of their fields, and thus they frequently ap­
ply sprays too early, too late, or not at all.
3 . Not every field of alfalfa will need to be sprayed, nor will all 
need to be sprayed the same number of times. The degree of infestation of weevil 
larvae will vary from field to field. Therefore, growers will need to check each 
field before deciding to spray.
Determining when to spray is important; but even if the spraying is 
done correctly, the wrong kind of spray equipment or improper use of equipment 
will result in unsatisfactory control.
5 . Each of the insecticides approved for alfalfa weevil control has 
its limitations. Growers are not always using the best insecticide and therefore 
are not always getting the best control.
6. Too many untrained people are making alfalfa weevil control recom­
mendations, and their recommendations are confusing, misleading, and expensive 
for the farmer. It is just too simple to say spray and leave it at that.
'What to Do in the Fall
1 . Applying insecticide in the fall is not recommended for 1966 be­
cause of the lack of an approved fall-treating insecticide. Many new insecti­
cides have been tried in the fall, but each has failed to perform satisfactorily.
It is illegal to use heptachlor or dieldrin at any time on alfalfa.
2 . Removing alfalfa as thoroughly as possible by grazing, cutting, or 
burning after the plants have been killed by a freeze appears to destroy many eggs 
and egg-laying sites. The result is a delay In appearance of the larvae in the 
spring, which may reduce the need for one or more sprays on the first cutting.
3 . Burning alfalfa fields in the winter is a new practice that is re­
ceiving widespread use. The practice is too new in Kentucky to say whether it 
will become a standard recommendation. Burning will mean'buying new equipment,
and the cost to turn one acre may approach that of spraying. Burning is not 
likely to completely eliminate the need for some spring spraying. Over-burning 
may "be harmful to young alfalfa and/or possibly certain varieties, hut this re­
mains to he seen.
Determining When.to Spray in the Spring
A severe infestation of weevil larvae under favorable weather conditions 
could destroy a cutting of alfalfa in about 10 days. At a temperature of 50° F. 
or lower, the same population may take twice as long to do the same amount of 
damage. Temperature during the time of infestation may he the gage for determin­
ing when to spray.
Here are some factors to consider in deciding when to spray:
1. Don*t spray unless 50 percent of the plants show leaf feeding and 
live larvae are in the buds (Illinois entomologists say 75 percent).
2 . If 50 percent of the plants are infested, hut the temperature is in 
the low 50 ‘s or lower, wait a few days before spraying unless damage is getting 
excessively worse.
3. If rain is forecast within a day or two days of the time of spray­
ing, wait a day after the rain before spraying unless damage is getting exces­
sively worse.
If it is within two weeks of normal cutting time and a spray treat­
ment is needed before cutting time, cut the alfalfa instead of spraying. But be 
prepared to spray the stubble after the crop has been removed from the field if:
a. New growth does not appear within a week and/or 
adults are numerous, or if
b. Larvae from the first crop survived, established 
themselves on the new crop, and are causing damage.
5. Second cutting will need to be sprayed if there is 50 percent leaf
feeding.
What Are the Approved Insecticides?
If the decision is to spray, here are the insecticides to choose from. 
DO NOT use any other insecticides for alfalfa weevil control.
Insecticide Formulation
Amount of 
formulation 
to use per acre
Days after spraying until 
cutting or grazing
Guthion , 
Methoxychlor^/
2 lb./gal. EC* 1 quart 21 (only once per cutting)
2 5 <jo EC 2 quarts 7
Malathion 50 i 1 quart No waiting time
Methoxychlor plus 
Diazinon(Alfatox)
2 .4 lb./gal. EC 2 quarts 7
Parathion 
Diazinonil
2 lb./gal. EC 1 quart 15
4 lb./gal. EC 1 quart 10 cutting, 2 grazing
* EC = Emulsifiable concentrate (liquid).
l/ Illinois entomologists do not recommend either material alone.
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For alfalfa that is 8 inches or smaller, use 10 to 12 gallons of water 
per acre with the correct amount of insecticide. Taller alfalfa will require 15 
to 25 gallons. More than 25 gallons of water per acre has reduced control in 
Kentucky.
What About Insecticide Performance?
Each insecticide listed above has proved that it will control the al­
falfa weevil at the rate listed. However, this does not mean that control of 
this pest is just a simple matter of applying any one of the recommended insec­
ticides. There1s more to it than that.
Guthion. Performance of guthion was commendable in 1985* It is new 
to alfalfa growers, and many were led to believe it to be extremely toxic and did 
not use it. It has been used for years by fruit growers, and cases of poisoning 
during handling and application are few. Protective clothing, goggles, rubber 
gloves, and a respirator should be worn when handling or applying this material. 
In a few cases, nozzles plugged when guthion was added to water containing a high 
mineral-to-salt ratio. This difficulty was corrected by removing strainer and 
screen at the by-pass valve and using 50-mesh screens in the nozzles.
Methoxychlor. Performance was generally good, although there were some 
reports of erratic results. Cool temperatures had little effect on performance. 
Only normal safety precautions are required when using this material.
Malathion. The only major objection is that this material performed 
poorly when the temperature was below 60° F.
Alfatox. This mixture of methoxychlor and diazinon was not used ex­
tensively in Kentucky. However, reports indicate that it did very well, out­
performing methoxychlor alone. Toxicity and cost are slightly greater than with 
methoxychlor alone.
Parathion. Costwise and controlwise, parathion probably is the best 
material to use. Its biggest drawback is its toxicity. It should be used by 
trained operators only.
Diazinon. This material costs too much compared with others, but it 
gave good control where used. Normal safety precautions need to be followed in 
using it.
Tips on Spraying
If you want to get the most out of your sprayer and Insecticide, here 
are some points that may help you:
1 . Know how much alfalfa you have in each of your fields. This is im­
portant and will help you buy and apply the correct amount of insecticide.
2 . Spend some time getting your sprayer in working order before you go 
to the field. This can be a good winter job. Start the sprayer working, put some 
water in the tank, and make sure that hoses are not leaking or worn, that the
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pressure gage and bypass valve are working, that all spray patterns are in the 
same direction, and that all nozzles are delivering the same amount of spray. 
Correct any deficiencies.
3 . When you spray, adjust your "boom so that spray patterns from each 
nozzle meet an inch or so "below the tallest alfalfa "buds. Use nozzles, speed, 
and pressure that will give 10 to 12 gallons of spray per acre in alfalfa that 
is 8 inches or shorter and 15 to 25 gallons on taller alfalfa. Overlap spray 
swaths a foot or so. Don*t spray when the temperature is "below 50° F. unless 
you .cannot wait any longer.
4 . Check each of your fields after growth starts. Don*t spray unless 
50 percent of the plants show leaf feeding. Don*t spray just "because your neigh­
bor is spraying. He may "be too early or too late.
If you1re in doubt as to what to do, don*t do anything until you have 
talked with your county extension agent. Be cautious of advice from untrained 
people.
Place of the Custom Applicator
If it were not for the custom applicator, I doubt that we could con­
tinue to grow alfalfa. There aren*t that many farmers in the alfalfa "belt who 
have the know-how and proper spray equipment to get the job done. Farmers will 
look to the applicator for help and advice. It could well be that the future of 
alfalfa lies in the hands of the custom applicator, a responsibility that can­
not be taken lightly.
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GROWTH AND DEVELOPMENT OF GIANT FOXTAIL IN RELATION TO CORN GROWTH
E. L. Knake
To establish guidelines for post-emergence control of giant foxtail in 
corn, plant heights were measured during 1963., 19 6 k} and 1965 in 20 fields each 
year in eastern Illinois. Observations were made in fields planted during the 
first half of May, which includes half of the corn in this section of the state.
The study emphasizes the importance of timely cultivation during the 
firs-t three weeks after planting to control giant foxtail in corn. With an av­
erage planting date of May 9> corn had grown to a height of 6 inches and foxtail 
to 2 inches "by May 2 8 . After foxtail reaches this height, it is difficult to 
control in corn rows with cultivation.
Results of this study suggest appropriate timing for present post­
emergence herbicides for controlling giant foxtail in corn and point to some 
specifications for those interested in developing new post-emergence treatments.
Unless corn shorter than 10 inches has a considerable degree of toler­
ance to a post-emergence treatment or the treatment is adequate to control fox­
tail taller than 11 inches, applications should be limited primarily to the two 
weeks between June 5 and 2 0 . New post-emergence herbicides may have some poten­
tial use if they can do a good enough job of controlling weeds without damaging 
corn at the plant heights given below:
Date
Height of corn 
(inches)
Height of foxtail 
(inches)
June 5 10 4
June 10 15 6
June 15 20 9
June 2C 25 ' 11
As a rule of thumb, the study suggested the following schedule for ap­
plying present post-emergence treatments in the fields under observation:
Herbicide Height of corn Height of foxtail Time for treatment
Atrazine .5 " - 5 .5 " 0 - 1  1/2" May 16-26
Lor ox 1 5 " - 1 9 ” 6" - 8" June 1 0-l4
Dowpon 8" - 20" 3 ” - 9 ” June 1-15
The daily growth rates for corn and foxtail were:
Emergence May 2 2- June 23-
to May 22 June 5 June 5-23 July 10
Corn .5 • 5 1.0 2 .4
Foxtail .1 .2 • 5 1.0
The graph on page 44 shows the growth curves for corn and foxtail
the height differentials based on all observations during the three-year period.
M A Y JUNE------ J U L Y
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DIRECTED POST-EMERGENCE SPRAYS ON CORN AND SOYBEANS
R. Behrens
A major weakness of row cultivation for the control of weeds in corn 
and soybeans is its failure to control the weeds within the crop row. Weeds that 
hecome established in the row are in a position to compete very strongly with the 
crop and substantially reduce yield. A number of methods can be used to control 
weeds in the row area. Pre-emergence herbicides are usually effective for this 
purpose. The spike-toothed or spring-tined harrows and the rotary hoe will also 
kill weeds in the row. These implements will effectively control weeds that emerge 
just before, with, or soon after the crop. Another treatment, a 2 ,^-D spray, can 
be used to remove broadleaved weeds from corn rows.
Despite the possibilities for controlling weeds in rows of corn and 
soybeans, considerable acreages of these crops develop serious weed infestations 
in the row. Perhaps this is a bad example to cite to Illinois farmers, but I 
would estimate that at least one-third of the corn and soybean acreages in Min­
nesota have serious weed infestations, particularly annual grasses in the rows.
In Minnesota experiments, yield losses from weeds left in the crop row average 
12 percent in corn and 21 percent in soybeans. In individual fields where weed 
infestations are heavy, yield losses may exceed 5° percent. The first alternative 
in preventing these losses is the use of one or more of the methods mentioned 
above. However, if for some reason a farmer should find himself with a substan­
tial weed infestation in his corn rows, he may use directed post-emergence sprays 
to alleviate the weed problem and limit yield losses.
Directed post-emergence spray applications were developed so that a 
chemical may be used in a crop even though it has a potential of injuring the 
crop. Special equipment is used to direct the spray onto the weeds while keep­
ing it off the crop as much as possible. The weeds are killed by the heavier 
application, while the crop tolerates the lighter application. At the present 
time, practical directed sprays have been developed for corn but not for soybeans. 
The low growth habit of soybeans, with many leaves close to the ground, makes the 
use of directed sprays more difficult in this crop than in corn, at least with 
spray equipment that is now being used. If improved equipment is developed or if 
a chemical toxic to the weeds but less toxic to soybeans is discovered, directed 
sprays in soybeans may become a possibility.
Corn is an ideal crop for the use of directed sprays. Its tall growth 
and limited leaf development near the ground make it possible to direct most of 
the spray onto the low-growing weeds. For best results, the weeds should be no 
more than one-half the height to the corn whorl and the spray should be directed 
to strike most of the weed foliage. The special equipment used to make directed- 
spray applications in corn has the spray nozzels mounted on wheels, skids, or cul­
tivator shanks. This arrangement gives close control over nozzle position. Some 
units also have attachments to lift the corn leaves as the spray is directed at 
the base of the corn plants and the weeds in the row. This further reduces spray 
contact with the corn.
Directed sprays of dalapon-2 ,Jf-D can be used on corn from 8 to 16 inches 
tall to the whorl. This mixture will stunt or kill most weeds within the row.
Weed response to dalapon is slow. Stunting is not apparent for a week or more, 
and kill may occur slowly throughout the rest of the growing season. If excessive 
amounts of dalapon contact the c o m  leaves, the c o m  plants become stunted and de­
formed. Twisted leaves and undeveloped ear husks are typical injury symptoms.
Directed sprays of linuron (Lorox) can be used on corn not less than 
15 inches to the highest leaf surface of free-standing corn plants. The addition 
of a'wetting agent greatly improves the effectiveness of this chemical. Weed kill 
usually occurs in less than a week. Overdosage of the corn kills the leaf tissue 
and causes overall stunting of the corn plant, which reduces the yield.
Serious limitations of directed sprays are: (l) The necessity of waiting 
until the corn is quite tall before it can be treated. By the time the application 
can be made, weeds have already competed with the corn long enough to cause some 
yield reduction. (2) The great precision required to adjust the sprayer so that 
good weed control will be obtained without injury to the com. For these reasons, 
directed-spray applications are not suitable as a regular weed control practice 
for use in corn. Instead, their major use should be in those instances when other 
methods of weed control have failed.
THE SPECIFICITY OF FUNGICIDES
Dwight Powell
Two questions are commonly asked: Why are fungicides specific? Why do
we use different fungicides for different jobs instead of only one? These ques­
tions are not easy to answer. Fungicides are different. They may have similar 
spectra and yet different uses. Some are fungistatic, some fungicidal, some pro­
tective, some eradicative, and some may be both protective and eradicative.
Fungitoxicity (the toxicity of a chemical to fungi) may be approached 
from two directions: the effect of different chemicals on the fungus spore and
mycelium from laboratory tests, and the effectiveness of a chemical in controlling 
a disease on plants in either the greenhouse or the field.
Laboratory tests have shown that some fungicides may inhibit cell wall 
synthesis. This function applies particularly to bacteria and may explain the 
effectiveness of penicillin. Griseofulvin, an antifungal antibiotic is thought 
to function in a similar manner. The postulation is that chitin synthesis is 
inhibited, resulting in an extremely fragile cell or fungus structure. There is 
conflicting evidence that the normal synthesis of the cell wall may be interfered 
with, but that chitin is not necessarily involved.
A second theory involves the permeability of the cell wall. Some fungi­
cides cause a leakage of cell metabolites. Changes in the permeability of the 
cell wall are frequently encountered in the toxic action of ionic surface-active 
chemicals. Some fungicides may tie up certain cell metabolites so that the cell 
can not utilize them. The metallic dimethyIdithiocarbamates (ferbam, ziram, etc.) 
are thought to function in this manner by chelating essential metals so that they 
are not available to the spore.
Then some fungicides are soluble in lipids, which are fats of the cell 
protoplasm. It is thought that sulfur is effective against powdery mildew spores 
because they contain a higher than normal amount of lipids and sulfur is lipid 
soluble.
Associated with fungitoxicity is the fact that fungus spores absorb and 
accumulate fungicidal chemicals many thousand times their weight. The spores of 
any one fungus do not absorb all fungicides comparably. And different fungi vary in 
the amount of any one chemical that they may absorb. Some spores are known to 
detoxify fungicides as they absorb them.
The enzymology of the spore-fungicide relationship is a rapidly develop­
ing field of study. The problem is complicated when such fungicides as the dithio- 
carbamates (ferbam, zineb, thiram, etc.) may affect a number of spore enzymes.
The toxicologist would like to associate the fungitoxicity of a chemical with a 
single enzyme.
While the biochemistry of fungitoxicity is extremely complicated, it is 
most interesting. For example, the spores of fungus A, in water, are inhibited 
by sulfur, while the spores of fungus B are not. Yet, when the spores of A and B 
are combined in water, sulfur is equally toxic to both spores. Thus, a metabolic 
substance of A is released in the water to activate a fungitoxic principle of the 
sulfur.
Many factors may affect the field performance of a fungicide. All po­
tential fungicides irradiation tests are given before they are marketed. Many 
chemicals are rapidly deteriorated by ultraviolet light, for example, and thus 
may show excellent fungitoxicity in the greenhouse but none in the field. The 
tenacity or retention of a residual film is of utmost importance. A fungicide 
needs to be there to be effective. A material that can not diffuse in a toxic 
state through a water film can not be expected to perform effectively. Tempera­
ture, hot or cold, can have different effects on different fungicides. Some 
fungicides cause fruit russet if near-freezing temperatures occur. In high tem­
peratures, some volatilize rapidly to be ineffective and others cause plant injury.
Phytotoxicity determines the usability of fungicides. Fungi are plants; 
therefore, when a chemical is toxic to a fungus pathogen, it is also likely to 
injure the host. Folpet (Phaltan), an analogue of captan, is a better fungicide 
than captan, but it is also more phytotoxic. Thus, folpet has a fairly limited 
use compared with captan. Many fungicides are on the market only because the 
chemical has been safened by formulation.
Soil fungicides have become more important in recent years. Many excel­
lent fungicides are inactivated by certain soil types. Thus, a soil fungicide 
must possess certain physical and chemical characteristics to be of value.
An example of differences in field performance is seen in the comparison 
of captan, dodine, and Botran. All are equally effective in inhibiting test fungi 
in the laboratory. In the field, Botran is effective only against certain fruit 
rot diseases. It is especially good in controlling Khizopus fruit rot, a disease 
that other fungicides have not adequately controlled. Captan is excellent against 
the fruit rot diseases, except Khizopus, and will also control many leaf diseases, 
Dodine is excellent for controlling the leaf diseases and superficial fruit infec­
tions, such as apple scab, but it has no effect against the fruit rots. Dodine is 
not effective in the acid medium of the fruit. Here are three potentially similar 
fungicides, and each demonstrates specific characteristics when used in the field.
Thus, fungicides, like other pesticides have their special or individual 
qualifications, and these must be recognized. To control a plant disease, obtain 
the recommendation for the proper fungicide from the state extension specialist, 
read the package label carefully, and go to work.
WHAT’S HAPPENING IN DUTCH ELM DISEASE CONTROL
J. C. Carter
Dutch elm disease,, one of the most destructive diseases of trees in the 
United States, kills thousands of elms annually. In Champaign-Urbana it has killed 
over 78 percent of the elms since 1 9 5 1* An additional 21 percent have "been killed 
hy the virus disease, phloem necrosis. In September 1965, only 69 healthy elms 
remained from an original population of 1^,130.
Control of Dutch elm disease in 36 cities in the greater Chicago area has 
"been carried on for over 10 years. It has involved a comprehensive program of sani­
tation and spraying in each city. Sanitation consists of the removal and destruc­
tion of all elm material on public and private property in which elm hark beetles 
can colonize. Spraying consists of one dormant application of either methoxychlor 
or DDT on all public-property trees and on the private-property trees that can be 
sprayed from the street. Spraying of the remaining elms on private property has 
been left to the individual homeowner. .
The spray is applied between November 1 and April 1 . It contains 12 per­
cent of insecticide if it is applied with a mist blower or 2 percent if it is applied 
with a hydraulic sprayer. The Illinois Natural History Survey recommends the use 
of methoxychlor in preference to DDT, since it is as effective and is less toxic 
to birds and other animals. Annual losses of elms in these 36 cities have been 
less than 1 percent in 23 cities, between 1 and 2 percent in eight cities, between 
2 and 3 percent in three cities, and over 3 percent in two cities.
In woodlands and other areas where it is not feasible to burn trees, or 
in municipal areas where elms cannot be removed promptly, bark beetles can be pre­
vented from colonizing in diseased trees by impregnating the outer sapwood and 
bark with potassium iodide. For most effective distribution of this chemical, 
diseased elms must be treated when earliest symptoms of foliage wilt are visible.
The potassium iodide solution, 4 pounds of the chemical per gallon of water, is 
applied to each tree in an ax frill. The ax frill is made by chopping a continu­
ous angling cut around the trunk, cutting through the bark and at least three wood 
rings. The potassium iodide solution, approximately 1 pint per tree, is slowly 
poured into the frill as the operator circles the tree two or three times. This 
procedure allows time for the chemical to penetrate the sapwood.
Healthy elms within 25 feet of diseased elms frequently become infected 
by transmission of the Dutch elm disease fungus through grafted roots. This 
transmission of the fungus can be prevented by injecting Vapam into the soil.
Vapam, 1 part to 3 parts of water, is placed in holes 3.5 inches deep and 6 inches 
apoart in a band midway between the diseased and healthy trees. One-half cup of 
the material is placed in each hole. Vapam kills roots in the treated zone of 
soil through which the fungus cannot pass.
Extensive research is being conducted on chemicals that move system- 
ically in plants. The insecticide Bidrin has been widely publicized as a control 
of Dutch elm disease. However, five years of testing by the Illinois Natural 
History Survey showed that Bidrin was too toxic to the treated trees and that it
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was not sufficiently effective in controlling the elm bark beetle to be recom­
mended. Of the treated trees 2 2 .2 percent died, 13*6 percent being killed by 
Bidrin and 8 .6 percent by Dutch elm disease. Of the trees not treated with 
Bidrin, 21 percent were killed by Dutch elm disease.
A report by the USDA on the results of their tests with Bidrin in 
1965 showed that Dutch elm disease affected more treated than untreated elms. 
Elms for these tests were selected in four midwestern metropolitan areas with 
high incidence of Dutch elm disease. The areas were Cleveland and Toledo, Ohio; 
Wayne County, Michigan; and Moline, Illinois. Of 500 elms in each area, 250  
were treated with Bidrin and 250 were left untreated. By late summer Dutch elm 
disease had affected 278 Bidrin-treated elms and only 21^ untreated elms.
Another systemic material that is being extensively tested is TCPA, 
a herbicide. However, use of this material by the Natural History Survey has 
not prevented the spread of Dutch elm disease.
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RECOGNIZING HERBICIDE INJURY 
E. L. Knake
When trouble-shooting possible herbicide injury cases, be a detective.
Look for general patterns and other causes besides herbicides. Do the leaves 
have holes in them or look as if they have been chewed? If so, suspect insects 
and look for them. Has the seed been attacked or the roots pruned? Then suspect 
soil insects. Have the tops of plants disappeared? If you see tracks, suspect live­
stock of having been in the field. You may also find trouble on field ends where 
excessive amounts of fertilizer or herbicide may have been spilled. Are there 
differences in fertility? What hybrid or crop variety did you use, and where?
What herbicide did you use last year? What one this year? At what rates?
Check your equipment for clues to the trouble. Check labels to be sure 
about the herbicide and the concentration. Check field ends where excessive 
amounts may have been applied if the applicator was not shut off while turning.
A sprayer may have slowed down going up hill, causing overdosing. Some rows may 
look better than others if the applicator was plugged or the chain came off. Only 
the side of the field where application was started may be damaged if there was 
still some of the wrong herbicide in the applicator?
Damage from some diseases is sometimes difficult to distinguish from. 
herbicide damage. You’ll find it helpful to be familiar with the more common 
disease symptoms. The Department of Plant Pathology at the University of Illinois 
can supply helpful references on disease symptoms.
Corn
Of the pre-emergence herbicides, corn has shown good tolerance to atra- 
zine, Randox, and Ramrod. We would not normally expect damage from any of these 
materials when applied at reasonable rates to the corn hybrids normally grown in 
Illinois.
Corn shows less tolerance to Rand ox-T, 2 ,^ 4—D ester, Eptam, Knoxweed, 
Lorox, and amiben. Some of the factors that may affect the degree of damage are 
genetic makeup of the corn, soil type, weather, planting depth, rate.of herbicide, 
and method of application.
We had more reports of injury to corn from Randox-T in 1965 than in any 
previous year. One of the most noticeable symptoms is sufficient leaning of 
plants at cultivation to cause them to be broken by the cultivator. Some plants 
may be Monion-leaved." Some may show a. ’’laddering" effect, and the tips may have a 
difficult tame breaking loose because the leaves do not unfold normally. Roots 
may be malformed and may not elongate normally. Perhaps 10 or 20 percent of the 
plants scattered over the field will show signs of injury, but the whole field will 
usually not be uniformly affected.
When applied pre-emergence, 2 ,4-D ester may cause the emerging corn 
seedling to twist and curl and some of the seedlings will have onion leaves as 
well as show general stunting.
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Eptam may cause plants to "be twisted, stunted, and malformed and also 
may reduce the stand.
Knoxweed, a combination of Eptam and 2 ,4-D, may reduce the stand and 
cause signs of injury similar to those caused by Eptam and 2 ,4 -L.
Corn injured by Lorox applied pre-emergence may show fairly uniform 
stunting over the field. Tips of leaves may he dead. Certain genetic lines 
may show more symptoms than others. Watch for differences between different 
hybrids as well as between treated and untreated corn.
Corn injury from amiben may first be noticeable as a general stunting 
and drying, as though the plants were suffering from dry weather. Closer in­
spection may show the roots to be malformed, with abnormal proliferation. There 
may appear to be more roots in a smaller area than on normal plants, but they are 
probably not normal in either form or function.
Soybeans
In general, soybeans are less tolerant to herbicides than corn is. 
Fortunately, however, soybeans apparently are able to overcome and outgrow much 
of the early-season damage. Soybean tolerance has been best with Randox, and 
we have not had any problem with It.
Although amiben is the most popular herbicide for soybeans, it oc­
casionally causes abnormal root development, primarily malformation and prolif­
eration. More than the normal number of secondary roots may appear, but they 
may be short and stubby or "winged. " The tops may be stunted so uniformly in 
a field that the problem will not be noticed except on close examination. Stunt­
ing seems to be associated with weather that causes a high concentration of amiben 
to remain near the soybean seedling for an extended time. In some cases, damage 
has occurred when rainfall moved amiben into a concentrated area around the germi­
nating soybean seed and a period followed in which there was no rain to further 
dilute and move the amiben. Fortunately, soybeans usually seem to outgrow this 
damage, and it Is doubtful that it has any effect on yields.
Alanap may cause general stunting of soybeans. Roots sometimes tend to 
grow upward instead of downward, and some plants may die if the injury is severe.
Sodium POP is not widely used in Illinois. Injury from it may appear 
as necrotic "burned”'1 sections of leaf tissue caused by rain splashing the chem­
ical onto the leaves. If soybean roots come into contact with concentrations of 
this herbicide in the soil, they may show reddish-brown burned lesions,
Lorox - Soybeans treated with Lorox may begin fairly normal development 
but may become necrotic and part or all of the plant may die back. Malformations 
are not so obvious as those caused by some other herbicides. Some plants may die 
and some may recover, giving the field a "spotty" appearance.
Treflan may caw.se plants to be stunted and malformed. The crowns may 
be swollen, and secondary root development may be Inhibited, Leaves may be 
stunted and not enlarge normally. Some plants may die,, leaving skips in the 
field. Watch for patterns that Indicate excessive application or improper in­
corporation.
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Vernam Injury nay resemble Treflan injury, the plants having enlarged 
crowns and poor development of secondary roots. Leaves may he small, net en­
larging properly, and may show some crinkling. The field may have a general 
stunted appearance, hut color may he normal. If the injury is serious, some 
plants may die.
Damage From Herbicide Residue in the Soil
Plants may sometimes he damaged hy herbicides applied in previous years 
and carried over in the soil. Such damage may occur where a soil sterilant has 
been- applied as a spot treatment. However, the main problem in Illinois has 
occurred with atrazine, and to a lesser degree with Randox-T.
Atrazine applied one year may carry over and affect small grain, some 
forage crops, soybeans, and some other crops the following year. A few years 
ago the injury was more evident when the granular formulation was used. It is 
also likely to be more pronounced when the application rate is too high for the 
particular soil type or when the Zand has not been plowed.
The extent of damage from atrazine residue will depend on the amount 
in the soil and its availability to the plants. Oats may emerge, grow 3 or 4 
inches and look fairly normal before they suddenly start losing their green 
color and die. The field may have a patchy appearance, with some oats dead and 
some surviving. There may be dead streaks throughout the field where atrazine 
was banded the previous year. Watch for association of the damage with soil 
type.
Soybeans following atrazine are likely to have fairly normal root sys­
tems as growth begins. But as the plants take atrazine up through the roots, the 
symptoms may range from a slight mottling of the leaves to necrotic portions and 
then to completely dead plants. If the plants survive the initial damage and the 
roots become established in soil with little or no atrazine, the plants may out­
grow the damage or they may be somewhat stunted compared with normal plants.
Soybeans injured from the TCBC or ,TT" part of Rand ox ~T» remaining in the 
soil from the previous year are likely to have many leaf buds somewhat clustered 
at the top of the plant, but not expanding normally into trifoliate leaves when 
the plants are about 4 to 6 inches high. The plants are usually not completely 
killed except perhaps in a few spots. As the plants grow, they may be stunted, 
with leaves that are cupped and crinkled. Color usually remains about normal, 
but a field may have a light cast across the top early, because the leaf buds 
are not expanding normally.
Injury From Post-Emergence Applications
There are three post-emergence herbicides that may cause damage to 
corn. Post-emergence applications of 2 ,h-D occasionally cause onion leafing, 
elbowing of the stalk, and abnormal brace roots, which are sometimes enlarged 
or show proliferation. The stakes are usually brittle for a week or 10 days 
after treatment and are sometimes broken by cultivation or wind. Although the 
damage is occasionally serious, this problem is not considered important, •
considering the amount of 2 ,4-D that is used and its effectiveness.
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Lorox can burn corn leaves that it contacts, causing them to dry up and 
die 'within a week after application. It is important that in so far as possible 
this herbicide be directed in such a way as to avoid contact with the corn.
Dowpon injury may not be evident for a while after application. But 
when the dosage is too large or the spray contacts the corn, symptoms may appear 
after the herbicide is absorbed by the plant. The chemical may remain in the 
plant for an extended time. Sometimes only an occasional plant in a treated field 
will show noticeable symptoms. Onion leafing and stunting are some of the more 
common symptoms. When the injury is severe, a plant may start developing ears at 
three or four nodes. The grain may not develop normally, and the ear may have, a 
grotesque appearance, with green growths replacing the kernels. The cob may be 
longer or shorter than normal. Husks may be short and not cover the ear. The 
ear may be curved and sometimes only partly filled with kernels. Plants may be 
distorted and show other abnormalities.
Post-emergence applications of k-(2,k-DB) may injure soybeans. The most 
noticeable early symptom, which may appear within 2k hours, is general wilting 
of plants. Although they may outgrow it fairly well, some of the stems may be 
curved and there may be some cracking along the lower portion. Some protrusion 
or proliferation may be evident, especially near the base of the stem. Increased 
lodging may also be evident.
Damage to Nearby Plants
Fine spray droplets of some herbicides may drift, or the herbicide may 
volatilize and move to susceptible crops or plants. 2 .k-D has caused the major 
problem. Tomatoes and grapes are quite susceptible, but occasionally soybeans 
and some other broadleaved crops are injured. Some flowers and ornamentals are 
also susceptible. One of the most evident symptoms of 2 ,4-D damage is parallel 
veination of the leaves. The plants may also wilt and droop. When exposed suf­
ficiently, the more susceptible plants will die.
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THE CUSTOM SPRAY OPERATORS LICENSING LAW 
HB 151^ H 
W. L. Larkin
An act relating to custom application of pesticides, to license and 
regulate such activity, to provide penalties for violation thereof and to male 
an appropriation in connection therewith.
Be it enacted “by the People of the State of Illinois, represented in 
the General Assembly: " ”  ’ ~ .. *“ ■ . .. '
Section 1 . For the purposes of this Act, unless the context otherwise 
requires, the words and phrases defined in Sections 1 . 1  through 1 .1 5 have the 
meanings set forth therein.
Section 1.1 . "Pesticides" includes insecticides, fungicides, nemato- 
cides, and herbicides, as hereinafter defined.
Section 1 .2 . "Insecticide" means any substance or mixture of sub­
stances intended for preventing, destroying, repelling, or mitigating any insect.
Section 1 .3 * "Fungicide" means any substance or mixture of substances 
intended for preventing, destroying, repelling, or mitigating any fungus.
Section 1 .4 . "Nematocide" means any substance or mixture of substances 
intended for preventing, destroying, repelling, or mitigating nematodes.
Section 1 .5 * "Herbicide" means any substance or mixture of substances 
intended for preventing, destroying, repelling, or mitigating any weed.
Section 1 .6 . "Insect" means any of the small invertebrate animals 
generally having the body more or less obviously segmented, for the most part 
belonging to the class Insecta, comprising six-legged, usually winged forms, as, 
for example, beetles, bugs, bees, and flies, and to other allied classes of 
arthropods whose members are wingless and usually have more than six legs, as, 
for example, spiders, mites, ticks, centipedes, and wood lice.
Section 1 .7 * "Fungus" means any non-chlorophyll-bearing thallophyte 
(that is, any non-chlorophyll-bearing plant of a lower order than mosses and 
liverworts) as, for example, rusts, smuts, mildews, molds, yeasts, and bacteria, 
except those on or in living man or other animals.
Section 1.8. "Nematode" means invertebrate animals of the phylum 
nemathelminthes and class Nematode, that is, unsegmented round worms with 
elongated, fusiform or sac-like bodies covered with cuticle, and inhabiting 
soil, water, plants, or plant parts; may also be called nemas or eelworms.
Section 1 *9 * "Weed" means any plant which grows where not wanted.
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Section 1.10. "Person" means any individual, firm, partnership, asso­
ciation, corporation, company, joint stock association, or any organized group of 
persons,-whether incorporated or not; and includes any trustee, receiver, assignee, 
or other similar representative thereof.
Section 1 .1 1. "Director" means the Director of the Department of Agri­
culture .
Section 1 .1 2. "Custom application of pesticides" means any application 
of insecticides, fungicides, nematocides, or herbicides hy aircraft or ground 
equipment for hire. Custom application of pesticides does not include:
(1) application of such materials hy a canning establishment on land 
upon which fruits or vegetables are being grown or are to be grown for preserva­
tion or processing by the canning establishment pursuant to an existing contract 
between the canning establishment and the owner, tenant? or occupant of the land;
(2) application by a farmer upon property other than his own for no more 
than 2 other farmers in any one year;
(3 ) application by municipalities, townships, county, State? or Federal
agencies; <
(4 ) application by a veterinarian in the practice of his profession;
(5) applications to trees by a tree expert properly licensed under the 
laws of Illinois; or
(6) applications of pesticides for the control of nuisance pests or 
disease vectors, or both, in the immediate vicinity of dwellings or similar struc­
tures by persons normally engaged in the activities exempted under the provisions 
of Section 12 hereof.
Section 1.13. "Aircraft" means any contrivance now known or here­
after invented, used, or designed for navigation of, or flight in, the air.
Section 1 .1 .^ "Ground equipment" means any machine or device (other 
than aircraft) for use on land or water, designed for, or adaptable to, use in 
applying pesticides as sprays, dust, mists, fogs, or in other forms.
Section 1 .1 5. "Structure" means any type of edifice or building, to­
gether with the land thereunder, together with the contents thereof, together with 
any patio or terrace thereof; also, that portion of land upon which work has com­
menced for the erection of an edifice or building; also, every railway car, box 
car, truck, trailer, ship, boat, airplane, common carrier, dock, or wharf.
Section 2 . No person shall engage in custom application of pesticides 
within this state without a license. issued by the Director. Application for a 
license shall be made to the Director. Each application for a license shall 
contain information regarding the applicant’s qualifications and proposed opera­
tions and any other information deemed necessary by the Director.
-5 7-
The Director shall require the applicant to show "by examination that he 
possesses adequate knowledge concerning the proper use and application of pesti­
cides, the dangers involved, and the precautions to he taken in connection with 
their application. If the applicant is other than an individual, the applicant 
shall designate an officer, member, or technician of the organization to take the 
examination, hut such designee shall he subject to the approval of the Director.
In addition the Director shall require each individual operator of custom appli- 
eating equipment to pass the examination and he issued a license.
If the Director finds the applicant qualified, and if the applicant 
files the bond required under Section 3 of this Act, the Director shall issue a 
license to run for one year from the date of issue. The license may restrict 
the applicant to the use of a certain type or types of equipment or materials if 
the Director finds that the applicant is qualified to use only such type or types. 
If a license is not issued as applied for, the Director shall inform the appli­
cant in writing of the reasons therefor.
A non-resident individual operator of custom applicating equipment must 
pass the examination annually and pay the required license fee in order to he 
issued a license.
Section 3 * The Director shall require from each applicant a reasonable 
performance bond with a surety or bonding company satisfactory to the Director for 
the purpose of securing the performance of the contractual obligations of the 
licensee. A deposit of cash or other collateral security indicating the financial 
responsibility of the applicant may be deposited in lieu of bond.
Licensing and bonding by the Director of Agriculture shall not exonerate 
the owner and operator of the equipment from responsibility for damage resulting 
from overdosing, drifting, or misapplication of pesticides.
Section The annual license fee is $25 payable at the time of appli­
cation therefor. A license which has expired for failure to pay the annual 
license fee may be reinstated by the Director, without examination, except for 
non-residents, upon payment of any lapsed annual fees in-addition to the annual 
license fee, provided the license is renewed within one year following date of 
expiration.
Section 5 * The Director or his authorized representative may modify 
or revoke a license issued under this Act after hearing before the Director or 
his representative when the findings show one or more of the following:
1. that the licensee has engaged in fraudulent business practices]
2. that the licensee is no longer qualified;
3. that the licensee has made any custom application of pesticides in
a faulty, careless, or negligent manner; or
b. that the licensee has violated any other provisions of this Act or 
the regulations made thereunder.
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Section 6. No license may t>e revoked or modified under this Act, ex­
cept after an impartial hearing before the Director or his authorized representa­
tive.
No hearing on alleged violations of this Act shall he held until a 
■written complaint is filed with the Director or his representative stating the 
facts constituting the grounds for revocation or modification of the license.
If upon preliminary investigation, the Director or his representative 
finds there are reasonable grounds to substantiate the complaint, the Director 
or his representative shall set a hearing date at a convenient place. Notice 
shall be given to the licensee of the time and place set for the hearing and 
charges against the licensee not less than 10 days nor more than 15 days before 
the hearing by personal delivery or registered or certified mail.
Rrior to hearing, the Director may, in his discretion, when he finds it 
necessary to protect the interests involved, require the posting of additional 
bond^ in an amount he deems advisable, as a condition to continued operations by 
the custom applicator. .
At the time and place set for the hearing, the Director or his repre­
sentative shall conduct a hearing on the charges. The licensee may appear and 
defend, and may be represented by counsel. Null opportunity shall be afforded 
for the hearing of all evidence for and against the charges. After the hearing 
the Director or his representative shall within 5 days enter an order revoking 
or modifying the license, if supported by a preponderance of the evidence, or 
dismissing the complaint. A copy of the Director’s or representative’s order 
dismissing the complaint or revoking or modifying the license shall be immediately 
sent to the licensee by registered or certified mail or by personal delivery.
The decision of the Director or his representative shall be final on 
all issues of fact and final in all respects unless appeal is perfected as pro­
vided in this Act.
Section 7 * All final administrative decisions of the Director or his 
representative shall be subject to judicial review pursuant to the provisions of 
the "Administrative Review Act", approved May 8, 19 -^5; and all amendments and 
modifications thereof, and the rules adopted thereto. The term "administrative 
decision" is defined in Section 1 of the "Administrative Review Act".
The filing for judicial review shall stay the order of the Director or 
his representative pending disposition of the order on judicial review.
The Court, upon its own initiative or upon motion by the Director, may 
in its discretion, when it deems it necessary to protect the interests involved, 
require the posting of additional bond in an amount it deems advisable, as a pre­
requisite to judicial review. ■
Section 8. The Director may prescribe, by regulation, materials, rates 
of applications, and methods to be used and may prohibit the use of specific ma­
terials and methods in the custom application of pesticides when necessary to 
protect health, property, or to prevent injury to plants and animals, including 
pollinating'insects, birds, and aquatic life provided that such regulations are
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not inconsistent -with the lavs of the United States. In issuing such regulations, 
the Director shall give consideration to pertinent research findings, and to 
recommendations of other agencies of this state and of the federal government.
Section 9 » The Director may hy regulation require any licensee to 
maintain such records and furnish reports giving such information with respect 
to particular applications of pesticides and such other information as the Di­
rector may deem necessary.
Section 1 0. The Director shall formulate rules and regulations for 
carrying out the provisions of this Act., provided that the regulations shall not 
he inconsistent with regulations issued hy this state or hy the federal govern­
ment respecting safety in air navigation or operation of aircraft. Before issuing 
regulations directly related to any matter within the jurisdiction of any other 
official of this state, the Director shall consult with that official with refer­
ence thereto.
Section 1 1. The Director may, in cooperation with the University of 
Illinois College of Agriculture, the Illinois Natural History Survey, and other 
state agencies, publish information regarding injury or damage which may result 
from improper application or handling of pesticides, and methods and precautions 
designed to prevent such injury or damage.
Section 1 2. This Act shall not apply to any of the following: The
use of any method or device or the application of any substance to prevent, destroy, 
repel, mitigate, curb, control, or eradicate any pest in a structure; the identifi­
cation of infestation or infections in a structure; the use of any pesticide, 
fungicide, insecticide, attractant, repellent, rodenticide, fumigant, or mechanical 
device for preventing, controlling, eradicating, identifying, mitigating, di­
minishing, or curtailing insects, vermin, rodents, or other pests in a structure; 
all phases of fumigation, including treatment of products hy vault fumigation and 
the fumigation of box cars, trucks, ships, airplanes, docks, warehouses, and common 
carriers; also, the soliciting of structural pest control.
Section 13. Dor the purpose of carrying out the provisions of this Act, 
the Director may enter upon any public or private premises at reasonable times 
for the purpose of inspecting any aircraft, ground equipment, or materials sub­
ject to this Act, or observing methods or results of applications of pesticides.
Section l4 . The functions vested in the Director by this Act may be 
delegated by him to such employees of the Department of Agriculture as the Direc­
tor may from time to time designate for such purposes.
Section 15. The Director may cooperate with any other agency of this 
state or its subdivisions or with any agency of any other state or of the federal 
government for the purpose of carrying out the provisions of this Act and of 
securing uniformity of regulations.
Section 1 6. If any provision of this Act is declared unconstitutional, 
or the applicability thereof to any person or circumstance is held invalid, by a 
court of competent jurisdiction, the constitutionality of the remainder of the 
Act and the applicability thereof to other persons and circumstances shall not 
be affected thereby.
6 0 -
Section 17. Any person violating any provision of this Act or any 
regulation issued hereunder is guilty of a misdemeanor and shall he fined not 
more than $200 for the first offense and not more than $400 for each subsequent 
offense.
Section 18. The sum of $5 0,0 0 0, or so much thereof as may be necessary, 
is appropriated to the Department of Agriculture to carry out the provisions of 
this Act.
Section 19. This Act shall become effective January 1, 1966.
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IRE- EMERGEN CE HERBICIDES FOR SOYBEANS 
M. D. McGlamery
Rre-emergence herbicides are not a cure-all--that is, they are not 
recommended for everyone. Timely rotary hoeing and cultivation will probably 
hold the weeds in check on many farms. However, where a particularly heavy in­
festation or uncontrolled weed problem occurs, pre-emergence herbicides can be 
very helpful.
Crop tolerance, i.e., selectivity, is close on many of our soybean herbi­
cides. However, soybeans have the ability to overcome some initial injury. The 
major herbicides for soybeans are Randox, amiben, alanap, and Treflan. Lorox, 
Ramrod, and Vernam are other cleared herbicides.
Randox controls annual grasses, especially on the heavier high-organic- 
matter soils. It has very good crop tolerance, but it is quite irritating. 
Granules are usually preferred to reduce irritation. Do not use Randox-T on 
soybeans.
Amiben controls a broader spectrum of weed species than any other soy­
bean herbicide, but occasionally it will injure soybeans. This injury occurs 
if rain comes soon after planting and then it turns dry. We are still suggest­
ing a 2 l/2- to 3-pound rate for best weed control, although the label presently 
specifies a 2-pound rate,
Alanap has been used widely in the past, but control has net been ex­
ceptionally good and soybeans do not have a high tolerance to Alanap. Alanap 
will not control smartweed, but a mixture of Alanap and CIPC is sold as Alanap 
Plus for smartweed control.
Treflan does a good job of controlling annual grasses and a few broad­
leaved weeds, such as lambsquarter and pigweed. It Is weak on many of the other 
common broadleaved weeds found in soybeans, but it is the best herbicide we have 
for controlling Johnsongrass seedlings in soybeans. Soybean tolerance is close, 
but very few cases of injury were reported in the past year.
Application rates vary with soil type from 1/2 pound on light sandy 
soils to 1 pound on heavy high-organic-matter soils. Treflan needs to be 
thoroughly incorporated after application. At present a preplant broadcast ap­
plication followed by disking twice at right angles is the most feasible method 
of application. Treflan is cleared for application up to two weeks prior to 
planting. A 2 l/2$ granule is supposed to appear on the market this year.
Ramrod controls annual grasses and gives fair control of lambsquarter 
and pigweed. It is less irritating, has a slightly longer persistence, and 
appears to be better adapted to lighter soils than Randox. At present it has 
full clearance for corn, but it is cleared only for soybeans grown for seed.
Lorox has label clearance for pre-emergence use on soybeans and corn, 
but soybean tolerance is not particularly good. The application rate varies 
from 1 to 2 l/2 pounds, depending on soil type. This material will probably 
work better in a combination than alone. It is available only as a wettable 
powder.
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Vernam is a close relative of Eptam and, like Eptam on corn, soybean 
tolerance is not good. It should he lightly incorporated into the soil surface. 
It gives fair control of Johnsongrass seedlings.
The herbicide to use for soybeans should be selected on the following: 
(l) Weed species present in the area and degree of infestation. (2) Crop 
tolerance. (3) Soil type. (b ) Cost and available equipment.
If you do not have enough information to make a choice, then try 
several herbicides and compare them on your fields.
Soybean Herbicide Properties
~..... Soil per-
Crop sistence In- Rate
Herbicide tolerance Irritation (weeks) corporate (lb./A.)
Alanap Pair Hone b -6 Ho k
Alanap Plus Pair Hone k -6 Ho 3+2
Amiben Fair Hone 6-8 Ho 2-3
Lorox Pair Hone 6-8 Ho 1-2 1/2
Ramrod Good Some k -6 Ho 5
Randox Good Yes 3-5 Ho 5
Treflan Fair Hone* 8-12 Yes l/2-l
Vernam Pair Some 5-8 Yes 2-3
* Will stain hands.
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c o n t r o l OF MAJOR WEED SPECIES WITH HERBICIDES FOR SOYBEANS
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Grasses:
Giant foxtail G G G G F G G G G G p
Green foxtail G G G G F G G G G G p
Yellow foxtail G G G G F G G G G G p
Barnyard grass G G F F F- G G G G G p
Crabgrass G G G G F G G G G G p
Johnsongrass 
from seed F P P P P F G P F F p
Wild cane F P F F P F G P F F p
Broadleaves: 
Cocklebur F P F F F F P F F P G — — — -
Jimsonweed F P F F F G P P F P P
Lambsquarter G F F F G G G G F G P
Morningglory P P P F F P F P F F F
Pigweed G G G G G G G G F G P
Ragweed G F G G G G P F P F F
Smartweed G P P G G G F P G P P
Velvetleaf F P F F F G P P F P P
G - Good This chart gives a general comparative
F - Fair--varied results ' rating. Under unfavorable conditions some
P - Poor herbicides rated good or fair may give
erratic or unsatisfactory results. Under 
very favorable conditions control may be 
better than indicated.
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1W  HERBICIDES ADD NEW TREATMENTS FOR WEEDS 
F. W. Slife
New herDicid.es and new uses for old herbicides continue to emerge. The 
following information is intended only to give you the information we now have 
on these materials. It is not intended as a recommendation for or against the 
use of the compounds. If these herbicides or treatments appear to fit into your 
program, you should try them first on a small scale, provided they have label 
clearance.
Tordon. Although this brush and broadleaved weed killer is still in the 
developmental stage, it seems to have a good potential for solving some specific 
problems. It appears to be excellent for controlling some brush species that are 
not effectively controlled by 2 ,4-D and 2 ,4,5-T, but perhaps more important to us 
is the fact that it is effective on broadleaved perennial weeds. Rates of approxi­
mately 2 pounds, or perhaps slightly less, have done a good job of eliminating 
root systems of Canada thistle and field bindweed. There are undoubtedly other 
perennial broadleaves on which this compound can be used. Treatments of perennial 
broadleaved weeds may have to be restricted to non-cultivated areas, or at least 
soybeans must not be grown on treated areas for at least one year because of the 
sensitivity of this crop to Tordon residues. Be sure to follow label recommenda­
tions for rates and uses of this chemical.
Banvel-D. This compound has been used primarily in turf areas to con­
trol weeds that are resistant to 2 ,4-D. It has now been cleared through the FDA 
for both pre- and post-emergence weed control in corn. As a post-emergence com­
pound, it appears to be equal to 2,4 -D on many broadleaved weeds, but it is more 
effective on annual smartweeds and wild buckwheat. Combinations of 2 ,4-D and 
Banvel-D seem slightly superior to 2 ,4-D alone. Unfortunately, soybeans are more 
sensitive to Banvel-D drift than to 2 ,4-D drift. If Banvel-D is used in corn­
fields as a post-emergence spray, it will have to be used with more caution than
2 .4 - D. In pre-emergence tests on corn, Banvel-D has been more effective than
2 .4- D but, like 2 ,4-D, it is weak on grasses and corn tolerance is only fair. 
Banvel-D has shown considerable promise for controlling Canada thistle and field 
bindweed. At rates of 1 to 2 pounds per acre, it has been much more effective 
than 2,4 -D. This treatment can be used only in non-cultivated areas.
Atrazine-oil sprays. A considerable amount of interest has developed 
in the use of non-phytotoxic oil with atrazine as a post-emergence spray for corn. 
Each major oil company seems to have one or more oils that are suitable for this 
purpose. Research to date would indicate that addition of the oil does seem to 
increase the activity of atrazine. Unfortunately, the increased activity of the 
combination does not materially extend the stage of growth within which the treat­
ments can be made. For most consistent results, atrazine alone or atrazine with 
oil should be applied when weeds are a maximum of 1 l/2 inches tall. Beyond this 
stage, results of the treatment are quite variable. The major advantage of using 
the oil additive is to lower the rate of application, which in areas of lower 
rainfall would reduce the possibility of a soil residue problem. The oil should 
also make the the treatment more consistent from year to year than atrazine alone.
Unfortunately, results of applying atrazine as an early post-emergence 
spray either with or without oil have been variable. In some years it gives com­
plete kill, while in other years it is only partly successful. We should point 
out that atrazine as a post-emergence spray usually gives highly consistent re­
sults on small broadleaved weeds but is inconsistent on grasses and particularly 
on giant foxtail. If you are presently using atrazine as an early post-emergence 
spray, you may want to compare it with the atrazine-oil combination.
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STATUS OF SLOW-MOVING VEHICLE EMBLEM
Wendell Bowers
It is necessary for various vehicles with limited speed capability to 
utilize public streets and highways from time to time. This classification of 
vehicles includes farm tractors and other farm vehicles, road maintenance and 
construction equipment, and horse-drawn vehicles designed for a speed of no more 
than 25 miles per hour.
These slow-moving vehicles frequently cause conflict with faster moving 
traffic, and it is necessary for drivers of fast-moving vehicles to take extra 
precautions when overtaking slow-moving vehicles. However, the driver of a fast- 
moving vehicle must be able to see and recognize a slow-moving vehicle in time to 
take the necessary action to avoid a collision. The slow-moving vehicle should 
be identified as such.
This need is partially met by requirements in some states that such 
vehicles display rear lights and/or flags. However, these requirements are not 
standardized and do not necessarily identify the vehicle as the slow-moving 
type. A standardized device is needed that not only increases the visibility 
of the vehicle, but also identifies it as slow-moving. This need is met by the 
triangular, reflectorized, fluorescent emblem developed through research by the 
Ohio State University and recommended by the American Society of Agricultural 
Engineers. The latter organization has also developed specifications for physi­
cal properties, dimensions, component materials, and use of the emblem.
The National Safety Council, the National Institute for Farm Safety, 
and the American Society of Agricultural Engineers support the promotion and use 
of the Slow-Moving Vehicle Emblem and urge that every effort be made to encour­
age the use of this emblem on slow-moving vehicles and to educate the public to 
recognize it as identifying a slow-moving vehicle.
The SMV emblem has been vigorously promoted for the past several years, 
and at the present time it is estimated that 100,000 have been distributed.
Two states, Ohio and Nebraska, have already passed legislation requir­
ing the emblem's use. Several other states are studying the possibilities and 
may adopt similar legislation.
The future holds considerable promise for the SMV emblem as an effec­
tive means of reducing the traffic hazard posed by slow-moving vehicles. It is 
the first device specifically designed and backed by research to provide unique, 
positive Identification of slow-moving vehicles.
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INSECT SITUATION, 1966 
Steve Moore III
Highlights
Except for the corn soil insects, insect activity was less in 1965 than 
in 1 9 6 4. It was estimated that a total of 5.? 589.? 583 acres of field crops was 
treated with Insecticides in Illinois in 1965 with a saving to farmers of 
$27,659^63 over an(3- above treatment costs (Table l). However, 4 ,733.? 784 acres 
(an increase of l4 percent over 1 9 6 4) of corn land were treated to protect against 
soil insects, while 8 5 5.? 799 acres (a decrease of 33 percent under 1 9 6 4) were 
treated for all other insect pests of field crops. Of the total acreage, 4 .9  
percent was treated by commercial airplane applicators, 10.8 percent by commer­
cial ground applicators, and 8 4 .3 percent by individual farmers (Table 2 ).
Black cutworms, chinch bugs, corn leaf aphids, rootworms, and white 
grubs attracted the most attention in field crops. Two insects first found in 
Illinois in 1 9 6 4, the alfalfa weevil and the western corn rootworm, continued to 
spread and increase. A new insect pest, the cereal leaf beetle, was found in 
three counties for the first time.
In order of decreasing interest, the 20 insects about which farm advisers 
received the most questions were as follows:
1. Black cutworms 11. Mosquitoes
2. True armyworms 12. Wireworms
3 . European corn borers 1 3 . Ants (household)
4 . Corn rootworms l4 . Corn flea beetles
5 . Corn leaf aphids 1 5. Grasshoppers
6. Subterranean termites 16. Potato leafhoppers
7 - Chinch bugs 1 7 . Cockroaches
8. White grubs (corn & soybeans) 18. Boxelder bugs
9 . Bagworms 1 9 . Fall armyworms
10. House flies 20. Face flies
As in past years, county farm advisers answered a questionnaire per­
taining to the use of insecticides in their counties. Tables 1 to 4 summarize 
the results. Each of our 98 farm advisers received an average of 274 inquiries 
on agricultural insect pests and an average of 107 inquiries on insect pests of 
the home and garden during 1985*
Clover and Alfalfa Insects
An estimated 38,669 acres were treated for insect pests of clover and 
alfalfa. In general, insect activity was of minor importance on forages in 1965 
compared with previous years.
The alfalfa weevil continued its spread northward, and it is now present 
in 4 7 counties (Map 4 ). We expect a continued spread and increase in numbers in 
1966. This year the weevil may cause economic damage to alfalfa in the three 
southern tiers of counties. It Is not yet present in the heavy alfalfa-growing 
areas of northern Illinois.
Alfalfa weevils caused some concern in late April and May in the south­
ern two tiers of counties. From 30 to 50 alfalfa weevil larvae per sweep of an 
insect net were common in fields in this area. However, the alfalfa was 12 to 20 
inches tall and was ahle to withstand the heavy feeding without serious damage. 
Good growing conditions and early cutting were sufficient for control, and no in­
secticide treatments were necessary.
Spittlehug populations continued to decline, and our annual fall adult 
survey (Map 2 ) indicated that populations should again "be light in the spring of 
1966. Occasional new stands of clover and alfalfa in the extreme northwestern 
counties may "be heavily infested.
Spotted alfalfa aphids were present in many western and southern coun­
ties early in the season, "but populations did not seem to "build up to damaging 
proportions.
Corn Insects
Corn soil insects accounted for the major use of insecticides in 1965. 
Approxlmately 60 percent of the total corn acreage was treated, and savings to 
farmers amounted to $2 3,6 6 8 ,9 2 0 over and above treatment costs. Increased use 
of insecticides for corn soil insect control is expected in future years. How­
ever^ because of resistance problems, and in some cases residue problems, there 
will be a shift from the use of the chlorinated hydrocarbon insecticides to the 
use of organic phosphate insecticides or, in the more distant future, to bio­
logical or other chemicals as a means of control. In 1965, the chlorinated hydro­
carbon insecticides (aldrin or heptachlor) were used on about 96 percent of the 
acreage, while the organic phosphate insecticides were used on about 4 percent. 
Farmers prefer the granular form (71 percent of all applications) to the use of 
sprays or insecticide fertilizer mixtures for whis purpose, as shown in Table 4 . 
They also prefer row treatment (66 percent of acreage) to broadcast treatment 
(33 percent of acreage).
Black cutworms presented serious problems during the early part of the 
1965 growing season. It was estimated that 4 1 1 ,6 3 3 acres were treated. Planting- 
time row treatments of aldrin and heptachlor failed to give protection, and there 
were some failures with preplanting broadcast treatments as well where infesta­
tions were severe. Black cutworms have historically caused problems each year 
even though they migrate from the south; their potential presence is unpredictable
European corn borer populations declined in 1965 in the northern half 
of Illinois (major problem area) but increased markedly in the southern third 
(Map l). In the area west and south of a line from Mt, Carroll to Pontiac to 
Jacksonville to Paris, overwintering borer populations, although not heavy, could 
cause economic losses in 1966.
The recent trend toward earlier planting of corn is probably the main 
reason for corn borer buildup in southern counties.
The fact that general incidence of borer parasites and diseases is low 
and has been for several years should enhance borer survival. Strong winds and 
beating rains occurring in many areas of the state during first-generation moth 
emergence this year helped prevent a borer buildup.
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Chinch bugs were more of a problem in 1965 than they had been for sev­
eral years. Dry weather during egg hatch and thin stands of grains favored sur­
vival of nymphs. The area east of a line from Joliet to Peoria to Paris was af­
fected. Heavy migrations of nymphs from wheat to corn over prolonged periods 
(two to three weeks) caused heavy buildups in corn. It was estimated that 69,1 3 9  
acres were treated for chinch bug control in 1965* Most of the treated acreage 
was c o m ; although band treatments in grain and fence rows accounted for about 
25 percent of the total. Second-generation chinch bug survival was poor because 
of the wet weather in August. The annual fall adult chinch bug survey showed a 
decrease from last year in the number of overwintering bugs (Map 3). Thin stands 
of small grains will be observed in this east-central area for the presence of 
chinch bugs in 1966.
Corn leaf aphids were again a problem in late July and August, especially 
throughout the central and northwestern sections. It was estimated that 55 ,3 3 3  
acres were treated. The corn leaf aphid moves into Illinois from states to the 
south and west, and its presence is difficult to predict more than a few weeks in 
advance of problem periods.
Northern corn rootworm adults were common in many cornfields throughout 
the northern half of the state this year, Damage was reported in a few fields 
where corn had been grown each year for several years and soil insecticides had 
been used annually. Northern corn rootworms having definite resistance to aldrin 
and heptachlor are probably present in a few fields in almost every county in the 
northern one-half to two-thirds of the state. The resistance problem is expected 
to become more general in the next few years. For a detailed report on corn root- 
worms, see reports by Roscoe Randell and R. E. Sechriest.
Western corn rootworms, found first in Rock Island county in 1 9 6 4, were 
found in five additional counties in 1965 (Map 5 )» Three fields in Mercer county 
had established populations which could possibly cause damage in 1966. However, 
in all other fields only an occasional adult beetle was found. We expect a con­
tinued spread into new counties and an increase in populations in counties that 
are already infested.
Southwestern corn borers were present in the state for the third year.
For a detailed report, see C. E. White1s report on the southwestern corn borer.
Soybean Insects
White grubs damaged an estimated 1 9 ,7 9 7 acres of soybeans and corn in 
1965. There is evidence of a buildup of these insects in land under heavy culti­
vation, such as is common with a corn-soybean rotation.
Small Grains
True armyworms were present in many wheat fields throughout the state in 
late May and June, but populations were much lower than in 1 9 6 4. Much of the 
wheat was too thin for good armyworm survival. Thick stands of wheat were often 
heavily infested, and an estimated 60,630 acres were treated. An estimated 1 4 ,7 1 6  
acres of corn were also treated, making a total of 7 5 ,3 4 6 acres treated for this
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insect. This army-worm, although a southern migrant, presents some problems every 
year. It is impossible to predict more then a few weeks in advance the area and 
intensity of infestation.
Hessian fly populations were lower in 1965 than in 196^ (Table 8), and 
we do not expect a problem in 1966. Most farmers planting wheat before the fly- 
free date use a variety that is resistant to Hessian fly attack, and that prac­
tice has helped to reduce fly populations in recent years.
The cereal leaf beetle was found for the first time this year in Illi­
nois by regulatory officials in Will, Kankakee, and Vemilion counties. The num­
bers were small--only an adult beetle or two. Aerial sprays of malathion were 
applied to the locations in the respective counties in an effort to eradicate the 
insect. Surveys will be conducted by regulatory officials in 1966 to detect the 
presence of this insect.
General Insects
Grasshopper populations have declined since the 1962-63 peak. An esti­
mated total of 0 4 ,5 7 0 acres was treated in 1965* The annual fall adult grass­
hopper survey showed populations over most of the state to be non-economic. How­
ever, spotted heavy infestations can still occur if the weather is hot and dry 
during egg-hatch In June of 1966.
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Table 1 . Acres of Field Crops Treated With Insecticides and 
Estimated Profit From Treatment, Illinois, 1965
Crop and insect Acres treated Estimated profit*
Clover and alfalfa
Potato leafhopper 18,500 $ 3 7 ,0 0 0
Meadow spittlebug 910 1,365
Pea aphid 1 0 ,6 4 0 21,280
Clover leaf weevil 4,123 6,185
Variegated cutworm 2 ,3 5 3 4 ,1 1 8
Sweet clover weevil 2 ,143. 1 7 ,1 4 4
TOTAL 38,669 87,092
Corn
Soil insects 4 ,733,T84 23,668,920
Cutworm 4 1 1 ,6 3 3 2,469,798
Chinch bug 6 9 ,1 3 9 4 1 4 ,8 3 4
Fall armyworm 21,651 21,651
European corn borer 8 3 ,5 0 7 292,275
Corn leaf aphid 5 5 ,33 3 110,666
C o m  flea beetle . 3 5 ,9 5 1 ___11 2*1 5 2
TOTAL 5,410,998 27,157,899
General
True armyworm 7 5 ,3 4 6
242,520On small grain 60,630
On corn 14, 716 22,074
Grasshoppers 6 4 ,5 7 0
104,109Fence rows, etc. 3 4 ,7 0 3
Hay, pasture, etc. 20,583 30,875
Soybeans 3 ,7 5 2 9,380
Corn
TOTAL
____5^
1 3 9 ,9 1 6 ----5 5 ^ 7 2
1965 Total 5,5 8 9,5 83 $27,659,463
1964 Total 5,2 0 2 ,4 8 0 $18,775,550
* Over and above treatment costs.
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Table 2 . Percent of Total Field Crops Treated "by Commercial and 
Private Applicators in Illinois, 1955-65
Percent of total acreage treated
Airplane Ground application
Year application Commercial Individual
1955 2 7 .8 29.0 7 6 .2
1956 2 7 .8 2 7 .8 5 0 .7
1957 1 6 .7 3 0 .1 ' 5 3 .5,/
1958 3 .0 1 9 .5 77
1959 2.6 1 7 .5 82.9
i960 5.6 1 1 .9 82.5
1961 7.7 12.0 80.6
1962 9.9 1 2 .3 77.8
1963 9.2 18.8 72.0
196*7 10.1 8.4 81.5
1965 7 .9 1 0 .7 8 4 .3
1/ First year in which soil insecticides were included in these calcu-
lations.
Table 3 * Number of Acres Treated, by Method, for Certain Insects
in Illinois, 1965
Acres treated by
Airplane Ground application
Insect application Commercial Individual
Corn soil treatment 1 7 1 ,0 1 3 7 1 3 ,2 1 0 4,149,561
European corn borer 2 7 ,3 9 2 1 7 ,2 9 0 7 1 ,8 2 5
True armyworm 3 2 ,9 3 4 8,255 34,157
Grasshoppers 3 ,5 7 2 7 ,5 4 1 53,457
TOTAL 2 3 1 ,9 1 1 7 7 6 ,2 9 6 7 ,27 9*0 00
Table 7 . Percent of Acreage Treated With Soil Insecticides 
Applied in Various Combinations, 1957-65
Year In fertilizer As spray As granules
1957 71 23 6
1958 52 28 20
1959 77 26 30
i960 29 23 78
1961 35 ■ 21 77
1962 26 22 52
1963 22 23 55
1967 20 15 65
1965 l7 15 71
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Tahle 5 . First- and Second-Generation Corn Borer Populations
Oct. July Oct. July Oct. July Oct. July Oct. July Oct.
I960 1961 1961 1962 1962 1963 1963 1964 1964 1965 1965
Northwest
*Ogle 160 5 49 17 95 21 121 11 96 0 18
*Whiteside 76 1 131 2 29 12 178 6 306 1 69
Bureau 36 5 107 6 135 24 370 5 179 3 74
*Mercer 132 5 111 3 1 428 47 287 28 275 1 k^Average 101 100 f t 172 f t 239 12 2if 3 53
Northeast
*Boone 75 3 47 6 70 1 88 9 3^ 3 ll
*DeKalb 57 2 136 8 81 7 160 0 132 0 31
LaSalle 55 3 i4i 5 66 7 258 7 190 0 46
Average 2 108 T 72 5 1S9 5 119 1 29
East
*Kankakee 59 3 133 3 152 5 52 4 79 1 28
*Iroquois 122 7 109 6 198 6 85 2 191 2 61
Livingston 129 5 59 6 81 2 83 10 163 1 32
*Champaign
Average
13UT 0¥ 0 10110 03 1459 1 _ £109 01 1033
Central
*McLean 247 l 79 5 88 3 65 3 43 0 45Logan
Average JO.150
1
1
18T5 l3 - i 12 Vr 12 1730 00 1028
West
45*Knox 135 it- 53 21 190 20 193 8 56 3
^McDonough
Average
193
164
l
3
48
51
3
12
192
191
2£
25
144
IS9
4
T
123.
90
11
7
28
72
We st - Southwe st
Christian I l k 2 21 1 24 0 15 1 15 0 23
Sangamon 90 1 13 2 20 0 10 2 12 0 8
Macoupin 192 3 72 4 149 1 24 1 120 2 73
Greene
Average
234
15S
7
¥
3015 22 8570 00.3 1817 11 57 42 81
Overall average 11! 3 72 7 ill 10 116 5 111 2 43
Table 6. Average First- and Second-Generation Corn Borer Populations 
(■1 1 -County Comparison)!/
Year First generation Second generation
1955 67 570
1956 94 203
1957 6 63
1958 •16 103
1959 5 109
i960 9 1 1 7
1961 3 . 82
1962 10 139
1963 i4 126
1964 7 122
1965 3 42
* Starred counties.
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Talole J . Corn Borer Fall Population Surveys in 36 Counties^ 1955"65  
(County Averages Expressed in Borers per 100 Stalks of Corn)
1955 1956 1957 195« 1959 I960 1961 1962 1953 1964 1965
Northwest
Jo Daviess 609 110 90 94 ll4 68 46 98 70 l46 17
Winnehago 4l4 201 43 57 83 131 51 ll4 214 93 28Ogle 852 l48 50 124 211 125 49 95 121 96 18Whiteside 4oi 292 65 165 184 7 6 131 29 178 306 69Bureau 270 90 77 158 208 36 97 135 370 179 74
Mercer 382. 4o8 171 164 100 132 i l l 428 287 275 4-9Average U 8 20S u s 127 150 95 ~8i 150 207 183 i fNortheast
Boone 33^ 106 59 36 64 75 47 70 88 34 11Lake 2k3 127 57 57 39 24 12 13 15 59 10DeKalh 5k i 186 40 99 200 57 126 81 160 132 31DuPage 395 io4 111 55 59 65 34 53 58 45 11Will ^35 97 39 36 75 92 76 101 119 78 16
LaSalle 532 225 115 101 120 55 127 66 258 163 46
Average ^13 I 4 i 70 --vr64 93 “51 70 -55 TIE 90 21
East •
Kankakee 600 86 63 48 107 59 133 152 52 79 28Iroquois 839 88 44 47 6 l 122 109 198 85 191 61
Livingston 887 127 21 93 85 129 59 81 83 163 32
Vermilion 84o 135 30 34 11 4 l 14 42 lb 11 17Champaign 622 283 25 24 3 13 5 10 i4 9 10Average 75s 144 37 T 9 53 73 T 4 97 50 91 30Central
Peoria 300 198 ll4 81 53 l6o 121 237 110 106 66
Woodford 3^3 169 97 168 121 205 122 131 210 154 81McLean 628 161 18 134 118 247 49 88 65 43 45Logan 291 211 34 98 12 54 18 23 47 30 10
Macon m 4o4 31 31 28 29 12 23 l4 17 6Average 59 102 66 139 64 100 V 9 70 42
West
Henderson 424 305 189 l46 87 136 117 174 150 223 106
Knox - k3k 353 102 203 108 135 53 190 194 56 45
Hancock 215 94 244 192 64 278 35 142 206 102 89McDonough 323 183 78 149 65 193 48 192 144 123 98
Adams 107 58 159 138 175 207 62 129 118 179 73
Brown-Cass 248 n o 87 98 109 91 4 l 67 88 117 84
Average 292 TSU 1S3 Tl4 101 173 59 145 150 133 83
West-Southwest
Sangamon 238 208 83 35 14 90 13 20 10 12 8
Christian 117 227 55 73 36 114 21 24 15 15 23
Madison 53 50 ^5 29 33 i l l 77 150 56 30 126
Average 138 162 ~5i ~2S 105 37 V 5 27 19 52
Southwest
St. Clair Ik 7h ^5 9 . 9 38 13 89 108 46 98
Average *75 “45 9 9 1 5 13 U 9 I (58 46 98
East-Southeast
Moultrie 225 122 27 53 9 29 6 30 23 4 13
Clark 47 16 10 16 27 20 12 20 21 16 151
Jasper 16 52 3 18 16 49 53 102 25 24 4oLawrence 36 2 10 31 29 4l 8 44 22 28 62
Average 81 ~43 13 20 20 35 20 23 u s V r
AVERAGE. ABOVE 36 COUNTIES 378 l6l 70 86 79 98 59 101 106 95 49
AVERAGE. ALL COUNTIES
SURVEYED 282 143 66 73 74 101 56 99 98 100 57
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Table 8. Hessian Fly Populations, Toy Sections, July 1958-65
Flaxseeds perlLOO tillers
Section 1956 1957 195s 1959 i960 1961 1962 1963 I9 6if T955
West 3-1 2.2 1.6 8.0 4 . b 1 .5 10.8 7-5 2.2 2.0
Central l.if 2.0 0.8 20.8 b -7 2.0 3-3 if. 0 1.6 0.0
East - - -- 1.6 0.8 6-9 1 .5 9-2 3*0 0.0 2.0
We st - s out hwe st 13-1 b -9 3 -b 1 6 .4 18.0 21.2 2 if.1 10 .5 1*9 1.1
East-southeast 33-1 7-6 6.2 10.0 10.0 3 .8 12. if 2*9 if.2 O.if
Southwest 12.8 6 .7 2.9 5 -b 10.7 7 .7 11.9 1.2 10.1 3 .7
Southeast 2 2 .3 9-7 0.2 6.2 1 5 .7 3-6 10.9 3*0 1.0 0.8
State average 15 .5 6-3 2 .9 9.2 ll. ^ 8.0 11.2 if.8 3 *^ 1 .5
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Map 1 . Corn Borer Pro spec ts., 1$)66
to light
Won-
eoGnomic
Average number of Borers per 100 stalks of corn
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Map 2. Spittlebug Prospects, 1966
Won-economic
Average number of adult per sweep
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Map 3 * Chinch Bug Prospects, 1966
Non-economic
Light to 
moderate
Average number of adults per square foot of hibernating grasses
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Map k . Alfalfa Weevil Prospects, 1966
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Map 5 * Western Corn Rootworm Prospects, 1966
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THE SOUTHWESTERN CORN BORER (Zeadiatrea (-Diatraea) grandiosella)
Clarence E. White
The southwestern corn "borer migrated into Arizona from Mexico prior to 
1923. It has moved eastward and northward and is now present in 13 or l4 states, 
extending from Arizona to Illinois and Alahama. It Is very destructive to corn 
in some of these states.
This pest was first found in Illinois in Alexander county on March 2 9, 
1963. The larvae were fully developed overwintered forms; we therefore know that 
they were present in the late summer or fall of 1962. Further surveys in 1963 
revealed the presence of this horer in one field in Pulaski county.
In 196^ the horer was found in four additional counties. Most fields 
had less than 1 percent of the plants infested. However, one very late field in 
Alexander county had 10 or 12 percent of the plants Infested. When this field 
was first examined on September 2k, there was no plant breakage; but when it was 
examined again on November 9 , nearly all Infested plants were broken off within 
four inches of ground level.
In a survey made in 12 counties in southern Illinois in 1965, larvae 
were found in every field examined in Alexander county. The infestation ranged 
from 2 to 18 percent, with an average of 9 *^5 percent. All infested plants were 
broken off about nine inches or less above ground. In Pulaski county, larvae 
were found in 86 percent of the cornfields, but only 1.29 percent of the plants 
were infested. Corresponding figures for other counties were as follows: Massac,
80 and O.67 percent; Union, 20 and 0 .1 8 percent; Johnson, 33 *3 and 0 .3 3 percent; 
Pope, 0 .7 7  and 0 .0 8 percent; and Hardin, 1 2 .5 and 0 .1 3 percent. Randolph, Jack­
son, Williamson, Saline, and Gallatin had no infestation.
This insect belongs to the same family as the European corn borer, but 
it is a different genus. The eggs are white and flat, and they overlap each other 
in a mass, similar to the eggs of the European corn borer.
During the summer the larvae are white with dark spots on the body, but 
in winter they are plain white. The head is light tan to brown. When full grown, 
the larva is about 1 l / k  inches long. The pupa is light to dark brown and about 
one inch long.
The adult Is a moth about 3 A  inch long with a wingspan of about 1 l A  
Inches. The front wings are very light tan to light brown. The hind wings are 
lighter than the front, and neither have any prominent markings.
Southwestern corn borers overwinter as larvae in the base of the corn 
plant. In southern Illinois they probably pupate in late June and early July.
The moths emerge during the first half of July and lay eggs on the corn plant.
The young larvae feed on the plant for a short time and then bore into the stalk 
near the base. They feed inside the stalk, making a tunnel down to the very tip 
of the main stem. They also girdle the plants from the inside, causing them to 
snap off and fall flat on the ground. The larvae then pupate and the moths emerge 
and start another generation. We probably have at least three complete genera­
tions a year in southern Illinois, and each generation is a little heavier than 
the one preceding it.
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The larvae cannot survive low temperatures; therefore we would expect 
5 percent or less to overwinter successfully in Illinois.
The only control measures I can suggest at present are those recom­
mended hy other states with more experience--disking the corn stubble in the fall 
or winter^ clean-plowing before the moths emerge in the springy and planting 
early. Illinois is not making any insecticide recommendations for controlling 
this insect at the present time.
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MAJOR CHARGES IN OUR FIELD CROP INSECTICIDE USE SUGGESTIONS*
Steve Moore III
1 . Except for treating seed, do not use the chlorinated hydrocarbon 
Insecticides, aldrin, chlordane, DDT,, dieldrin, endrin, heptachlor, lindane, or 
toxaphene, on dairy farms or as sprays or dusts on fields adjacent to dairy hay, 
pasture, or ensilage crops.
2 . Do not use aldrin, chlordane, DDT, dieldrin, endrin, heptachlor, or 
lindane on soybeans as a foliar treatment.
3 * Do not use aldrin, chlordane, dieldrin, or heptachlor as a soil 
treatment for soybeans.
4 . Do not grow soybeans for two full years after the last application 
of aldrin or heptachlor where either one has heen applied annually for many years 
on continuous corn.
5 . For resistant northern corn rootworm and western corn rootworm con­
trol, plant some crop other than corn (not soybeans) for two years, or use one of 
the recommended phosphate insecticides in a hand.
6. In addition to a phosphate insecticide "band treatment on fields with 
resistant rootworms, it may also he profitable, if black cutworm problems are ex­
pected, to broadcast and disk in 1 l/2 pounds of aldrin or heptachlor (not for 
dairy farms) per acre before planting. Dairy farmers should plant seed corn 
treated with dieldrin or heptachlor and use a phosphate insecticide as a band 
treatment if they expect problems with wireworms and rootworms.
7 . Do not use dieldrin as a foliar treatment on field crops. Aldrin, 
chlordane, DDT, endrin, heptachlor, and lindane are not suggested as foliar treat­
ments for field crops In Illinois»
8. New insecticide additions include granular diazinon for corn leaf 
aphid, parathion spray and methoxychlor-diazinon combination spray for alfalfa 
weevil and trichlorfon (Uylox), band spray for black cutworm, if label approval 
is granted.
9 . Use of methoxychlor and diazinon has been discontinued as separate 
treatments for alfalfa weevil.
* For more detailed information refer to Circular 898, ”1966 Suggested Insecti­
cide Guide for Field Crops," at the back of this manual.
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NORTNERN CORN ROOTWORM DISTRIBUTION, ABUNDANCE, AND DAMAGE 
H. B. Petty, Roscoe Randell, and Steve Moore
Many farmers are growing corn for three or more years consecutively in 
the same field. This practice is increasing and is conducive to rapp’d northern 
corn rootworm "buildup. A continued increase in the acreage of continuous corn 
will increase potential rootworm problems. Rootworm resistance to chlorinated 
hydrocarbon insecticides will increase rapidly.
We conducted surveys this past summer to assess the extent of the root- 
worm problem. We counted and collected beetles from 10 fields selected at random 
in each of 13 counties. We made beetle counts by numbers collected in 10 minutes 
and also by beetles per ear. County farm advisers obtained crop and soil treat­
ment histories for the fields. We surveyed four counties in northeastern Illinois 
and three each in the northwestern, central, and western sections. We also col­
lected beetles from 26 fields suspected of resistance. Collected beetles were 
taken to the motel each night, where Dr. Sechriest had set up a temporary labora­
tory to test them for resistance.
Of the 130 fields surveyed, beetles were numerous enough in 38 fields 
to collect for resistance tests. Dr. Sechriest will report the results of tests 
from these 38 fields plus the 26 suspect fields.
Of the 130 randomly surveyed fields, the history of the cropping system 
and soil insecticide use was obtained for 122 fields. A summary of percent of 
fields treated and rootworm population in both district and total area of the state 
surveyed is presented in Tables 1 and 2 . Table 1 shows the percentage of fields of 
continuous corn in various years and the percentage of these fields in which a 
soil insecticide was used. Table 2 shows numbers of fields with varying rootworm 
populations.
The following conclusions can be made concerning the 122 random fields:
1. Forty-one percent of the fields were in first-year corn, and 6^ 
percent of these fields had been treated with a soil insecticide.
2 . Twenty percent of the fields were in second-year corn, and h-2 per­
cent had been treated. This decrease was to be expected, as first-year corn 
after sod is normally treated to control wireworms, white grubs, etc., while 
second-year corn is less suspect.
3. Twenty-four percent of the surveyed fields were in continuous corn 
for the third or fourth year, and. 15 percent for the fifth year or more.
4 . The percent of treated fields increased after three or more years 
of corn because of potential northern corn rootworm infestations.
The data in Table 2 are broken down by fields according to years of 
continuous corn, soil treatment, and adult rootworm populations. Some of the 
conclusions are as follows:
1 , Eighty of the 122 fields had one beetle or less per 10 silks, which 
is a very light infestation.
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2 . Four fields had 50 or more beetles per 10 silks. These fields had 
not been treated.
3. There were more fields in the northeastern and northwestern districts 
with 10 or more beetles per 10 silks than in the other two districts.
Rootworms tend to increase with three or more years of corn. If present 
crop rotation practices continue, there will be an increase in the acres of con­
tinuous corn and a corresponding increase in northern corn rootworms.
Two other surveys of northern corn rootworms were also made during the 
past growing season. The first, involving ^9 fields in western Illinois, was. , . 
made by John Bigger while surveying for western corn rootworms. Of the fields,
13 had less than one northern adult per 10 silks; 10 fields had between one and 
five, 10 fields had five to 1 0, and 15 fields had between 10 and 50 adults. Only 
one field had an infestation of 50 to 100 adults per 10 silks. No information 
was obtained on the soil treatment and crop rotation on these ^9 fields, but the 
range of infestation in this random survey was similar to that in thd western dis­
trict in Table 1 . .
The other survey dealt with the effect on pollination of rootworxn feed­
ing on the silks. This survey was made during the second week of September, after 
the corn ears were well formed and most of the kernels were in the dent stage.
From the survey data of both random sample fields and problem fields, four fields 
in each of the following categories were selected for further checks: more than
10 adults per silk, 5 to 10 adults per silk, and 1 to 5 adults per silk. Five 
fields were also selected with less than one adult rootworm per silk. One hundred 
ears from each of these fields were rated for percent of kernel set on each ear. 
Twenty-five consecutive ears in four locations in each field were visually rated.
The results of this further survey are given in Table 3. . .
We should mention that the kernel loss was caused not only by feeding of 
northern corn rootworm adults; some unfilled ear tips were due to drought and 
other similar factors. Fields that had less than one adult per silk averaged 75 
ears per 100 with a kernel set of 90 percent or more and 93 ears per 100 with a 
set of 80 percent or more. But in the severe infestation (over 10 adults per 
silk), only 13 ears per 100 had a set of 90 percent or more and 4l ears per 100 
had a set of 80 percent or more. The fields with the fewest adults had an aver­
age of three ears per 100 with a kernel set of less than 70 percent, while the 
fields with 11 beetles per silk averaged 2h ears per 100.
We attempted to calculate yield losses for the various levels of silk 
feeding by rootworm adults. Shelling percentage proved to be of little value as 
a measure of kernel loss. In the fields with high adult populations, there were 
fewer kernels per ear,but the cobs were also smaller. Unless a check plot is 
kept free from rootworm adults by insecticides during pollination, it is impos­
sible to accurately measure yield losses from rootworm silk feeding.
We wish to thank the following farm advisers for their assistance with 
these surveys: W. E. Reynolds, Boone County; E. C. Bantz, Champaign; E. E. Golden,
DeKalb, J. C. Eisenmayer, Henderson; K. R. Imig, Iroquois; P. B. Farris, Kane;
J. T. Somers, Lee; E. G. Mosbacher, McLean; C. R. Englehardt, Mercer; H. H. 
Fulkerson, Ogle; J. E. Kenney, Stephenson; J. G. McCurdy, Warren; and F. A. Tincher, 
Whiteside County.
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Table 1 . Percent of Fields With Soil Treatment in Relation to Rotation
Percent of fields based Percent of fields treated based
on years in. corn on year s in continuous corn
Location 1 yr. 2 yr. 3-1 yr. 5 yr.+ 1 yr. 2 yr - 3-^ yr. 5 yr.+
R.E. List. A6 2b 27 3 70 33 70 0
R.W. List. 31 2b 2b 21 55 t3 70 50
West List. 36 11 28 25 70 67 75 86
Central 
Dist. 20 18 it 18 21 to 25 60
Average h i 20 2b 15 6b b2 66 63
Table 2 . Number of Fields, *by Districts, With Varying Northern Corn Rootworm 
Populations in Relation to Crop Rotation and Soil Treatment
Range of No. of fields in continuousi corn and soil treatment
adults per 1 yr. 2 yr. 3-4  yr. 5 yr.+
10 silks Tr. No Tr. Tr. No Tr. Tr. No Tr. Tr. No Tr.
Northeastern District - 37 fields - 22 treated, 15 untreated
0-1 10 4 1 3 5 . _ **
1-5 2 1 1 1 1 - - _
5-10 - - - - 1 1 - -
10-50 - - 1 2 - 1 - -
50-100 - - - - - - - -
100+ - - - - - 1 - 1
Total 12 3 3 3 7 3 1
Northwestern District - 29 fields - l6 treated, 13 untreated
0-1 5 2 2 3 4 - 2 1
1-5 - - 1 - 1 - 1 2
5-io - - - ■ - - 1 - -
10-50 - 2 - 1 - 1 - -
50-100 - - - - - - - -
100+ - - - _ - _ _ _
Total ” 5 3 3 3 3 3 3 3
Western District - 28 fields - 21 treated, 7 untreated
0-1 7 3 2 - r - 2 -
1-5 - - - - - - 3 -
5-10 - - - - 1 1 1 -
10-50 - - - 1 - - - -
50-100 - - - - - 1 - 1
100+ - - - - - - - _
Total 3 oD hi 3 3 a 3 1
Central District - 28 fields - l4 treated, 14 untreated
0-1 5 4 1 O - p OJ 2
1-5 3 - 1 -1 -L - - -
5-io - 2 - - - - - -
10-50 - - - - - 1 - -
50-100 - - - - - - - -
100+ _ - - - - - -
Total 3 3 3 3 3 3 3 2
Total of 4 districts -- 122 fields - 73 treated, 49 untreated
0-1 27 13 6. 8 14 2 7 3
1-5 5 1 3 2 3 - 4 2
5-io - 2 . - - 2 3 l -
10-50 - 2 1 4 - 3 - -
50-100 - - - - - 1 - 1
100+ _ - _ - - 1 1
Total 32 ls 3 3 3 10 3 7
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Table 3 . Effect of1 Northern Corn Rootvorm Adult Populations on Pollination
Adults per silk No. of- 
fields
Number of ears per 100 - based on °jo kernel se'
Range Average 90% or more 80-90 <fj 70-80 °!o 70% or les;
0-1 0.2 5 75 18 if 3
1-5 2 If 51 30 lif 5
5-10 6 If 20 J+5 23 12
10+ 11 if 13 28 35 2k
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COW ROOTWORMS - RESISTANCE AND CONTROL 
R, E. Sechriest
Aldrin and heptachlor soil treatments have recently failed to control 
rootworms in some instances. Northern corn rootworms have gradually developed 
resistance to these materials.
Laboratory tests of adult beetles have confirmed this resistance.
Table 1 contains figures from tests made this past summer, fields of corn that 
have received no insecticide treatment (for as many as 23 consecutive years) do 
not produce northern corn rootworm adults that are resistant to aldrin or hepta­
chlor. fields that have been treated -with insecticides continuously produce re­
sistant rootworm populations. Our tests this summer show that resistance can de­
velop within three years, although the average time appears to be between four and 
five years. One field was found where the beetles are still susceptible to the 
insecticides even though the field had been treated for four years continuously 
(Table l).
. - We attempted to determine whether northern corn rootworm resistance was
becoming widespread over northern Illinois. Collections were made at random in 
counties throughout most of the northern half of Illinois. Warren County had 
beetles that were very close to the low level of resistance. In all other coun­
ties tested, the northern corn rootworms had not built up general resistance, and 
the resistant beetles that were present were only in individual fields.
In 1964 one western corn rootworm beetle was found in Rock Island county. 
In 1965 (fig* 2) western corn rootworms are found in five additional counties.
About 200 beetles collected from a field in Mercer County were found 
to be resistant by our testing methods.
The suggested controls for both the resistant northern and the western 
corn rootworm beetles are the organic phosphorus insecticides, diazinon, DiSyston, 
parathion, and Thimet as granules. Best results have been obtained in controlling 
rootworms when the granules were placed in a 6- to 8-inch band over the row and 
lightly incorporated into the soil.
Table 1 . Number of fields Containing Northern Corn Rootworms With Varying Levels 
of Resistance in Relation to Years of Soil Insecticide Treatment
Resistant
rating
Years in corn
1 2 3 1+ 5 6 7 8 9 ~10 11 12 13 I T 15 ~TB if 22 23
Untreated
Susceptible 7 2 5 2 1 1 1
Treated
Susceptible 7 7 1
Low 1
Medium 1 2 1 1
High 2 2 5 1 3 1—1i—i 1—1 2
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KX\X
FIG. I.
MEDIUM RESISTANCE 
HIGH RESISTANCE
COUNTIES IN WHICH RESIST­
ANT NORTHERN CORN ROOT- 
WORM POPULATIONS HAVE 
BEEN FOUND.
-90
FIG. 2
^S?>14 (72828—2-58)
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CORN STAIK AND EAR ROT DISEASES 
A. L, Hooker
Stalk Rots
Stalk rots are caused "by fungus infections. Fungi of the genera 
Diplodia and Gibb ere 11a are most commonly associated with corn stalk rot in the 
Corn Belt, hut other fungi and some bacteria can also infect stalks. These fungi 
are present in all cornfields and usually enter the plant through the root system 
and spread from there into the stalk.
In Illinois and other corn-producing states, stalk rots are the most 
important diseases of corn. They cause premature plant death that substantially 
lowers yield and grain quality. Surveys in Illinois indicate that approximately 
50 percent of the corn plants in the state are killed before harvest each year 
by stalk rot fungi; in 680 comparisons in farmers’ fields over a recent two-year 
period, yields from diseased plants averaged 16.25 percent less than yields of 
comparable healthy plants, resulting in an estimated loss of $70?000,000 annually 
for the state. In addition to direct yield losses, these diseases cause pre­
harvest stalk rots of the mature plant. This type of infection weakens the stalk 
and is the most important cause of stalk lodging.
Factors affecting stalk rot development. A number of factors are known 
to affect stalk rot development.
1 . Climatic conditions. The severity of stalk rot varies from year to 
year and from field to field. Natural incidence of stalk rot in the famed Morrow 
Plots on the University of Illinois campus was lower in 1965 than in any of four 
previous years. Considering the average of eight fertility treatments, the in­
cidence of stalk rot over the five-year period ranged from 1 .2 to b6 .6 percent.
The year-to-year variation in incidence was about three times greater in ferti­
lized than in unfertilized plots (range, 1 .0-7 7 *7 vs 1 .0-2 2.6$). In general, 
stalk rots tend to be most severe in seasons when plants are subjected to a mois­
ture stress during vegetative growth followed by warm, moist weather in September 
and October. Wind and rain storms contribute toward lodging of diseased plants.
2 . Soil fertility. Stalk rots are favored by high soil fertility and 
especially by a fertility imbalance. In the Morrow Plots where corn has been grown 
continuously since 1876, the incidence of stalk rot has been higher in plots re­
ceiving manure, lime, and fertilizer than in unfertilized plots (five-year aver­
age/ 3 7 *8 vs. 1 5 .0 percent). Stalk rot and stalk lodging are frequently most 
severe when potassium is low in relation to nitrogen. Some tests have indicated 
that muriate of potash (KCl) may be more effective than other forms of potash in 
reducing stalk rot and lodging. Since a negative correlation was found between 
the percentage of plants with stalk rot and the content of chloride in the ear 
leaf, it has been inferred that chloride and not K reduces subsequent lodging. 
Recent results, however, where ammonium chloride was used as the source of N indi­
cate that chloride had little effect in reducing lodging. The effects of fertility 
imbalance in the soil may be more pronounced with a stalk-rot-resistant than with
a susceptible hybrid; a susceptible hybrid may be severely rotted even in the 
presence of an adequate supply of K in the soil. In certain soils and seasons,
K may have little if any effect in reducing stall; rot and stake lodging.
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3 . Plant population. With a given hybrid, increases in plant popu­
lation usually increase stalk rot and stalk lodging. For example, in 1965
at Urbana, Illinois, 62 percent of the plants were rotted in plots having 2 4 ,0 0 0  
plants per acre whereas 25 percent of the plants of the same hybrid were rotted 
in adjacent plots having the same soil fertility hut having 16,000 plants per 
acre. Stalk rot incidence was about the same in 4 0-inch as in 2 0-inch rows. In 
stalk-rot-susceptible hybrids the incidence of stalk rot may be high at both low 
and high plant population levels, whereas in resistant hybrids the incidence of 
stalk rot may be high only at relatively high population levels. Low light in­
tensity increases stalk rot.
4 . Choice of hybrid. Many corn hybrids are available for planting. 
These hybrids differ in many characteristics, including resistance to stalk rots 
and stalk lodging. Usually full-season hybrids are more resistant than early- 
maturing hybrids. Information on yield performance and lodging resistance of 
hybrids should be obtained from all available sources,
5. Other factors. Many other factors, such as leaf damage through 
disease, wind, hail, etc., root injury, previous crops, insect feeding, and 
others, may affect the severity of stalk rot and lodging.
Genetic resistance. It is well known that genetic differences in re­
sistance or susceptibility to stalk rots and lodging exist in corn inbreds and 
hybrids.
1 . Reaction of inbred lines. Recently stalk rot reactions were de­
termined by means of artificial inoculations for more than 400 inbred lines at 
three locations in Illinois over a two-year period, and the results were made 
available to corn breeders and seedsmen. Information on the reaction of inbred 
lines is useful in predicting hybrid reaction.
2. Cooperative regional study. Corn breeders and pathologists in the 
North Central States have recently completed an extensive cooperative study in­
volving eight to 10 inbred lines in each of four maturity groups and a diallel 
set of single crosses made up from the inbreds of each maturity group. This ma­
terial was grown in several states over a three-year period and evaluated for 
stalk rot reaction following natural infection and following artificial inocula­
tion. Data were also taken for lodging, yield, and other characteristics. A 
large amount of data was obtained and subjected to statistical analysis. Germ 
plasm resistant to stalk rot and lodging in one location was also resistant in 
other locations. The reaction of lines and hybrids in one year was highly cor­
related with their reaction in other years. There was good agreement between 
stalk rot reaction as determined by artificial inoculation and reaction due to 
natural infection. Resistance to stalk rot was positively associated with re­
sistance to lodging. There was a significant and positive correlation between 
the stalk rot reaction of inbreds and the stalk rot reaction of their hybrids.
3. Isolates of Diplodia. . Many microorganisms causing diseases of plants 
are comprised of numerous strains that are differentially pathogenic to host 
varieties. Virulent races, previously unknown or of little importance in nature, 
may appear and severely attack newly developed resistant varieties. Twenty iso­
lates of Diplodia zeae, a fungus commonly causing stalk rot in the Corn Belt,
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were studied for pathogenicity to 10 corn hybrids at three locations in Illinois - 
over a two-year period. The isolates varied quantitatively in pathogenicity hut 
were not differentially pathogenic to corn hybrids. Tile data indicate that breed­
ing for resistance to this: disease should not be complicated by physiologic races 
of this pathogen* In other studies, the isolates of Diplodia were shown to avert 
one-another, i.e., were incompatible when grown together. Corn plants inoculated 
with various combinations of isolates were infected with only one. This isolate 
was either both strongly averting and strongly pathogenic or strongly averting 
only. The significance of the aversion phenomenon to the biology of the fungus 
is unknown. .
Inheritance of resistance. Inheritance of stalk rot resistance has 
been studied at Urbana, Illinois, in several experiments. In one test, 25 inbred 
lines were evaluated for stalk rot in combination with three Inbred testers in the 
Fq and Fg generations. In another study, 15 Fg populations (about 5°0 plants 
each), 30 backcross populations (about 30° plants each), 6 inbred populations, 
and 15 Fq populations were examined. Another similar study with a different 
maturity group involved h inbred lines, 6 Fq and Fg populations, and 12 backcross 
populations. Artificial Inoculations were made In all studies, and individual 
plant data were taken. 'The data indicate that resistance to 1), zeae is a 
quantitative character and is due to many genetic factors. Heritability estimates 
were quite high. Some specific effects were measured. Several resistant inbreds 
appear to be more effective than others in transmitting resistance to hybrids.
5 * hature of resistance. A number of studies on the nature of re­
sistance to stalk rot have been made in Illinois and elsewhere. Hoot and stalk 
rot is a disease of the senescent plant and is preceded by a loss of cell turgor 
and a reduction of sugar level in the stalk pith. Density of pith tissue in the 
lower stalk is negatively correlated with stalk rot development. Resistant hybrids 
are characterized by a continued increase in vegetative dry matter for several, 
weeks after pollination, whereas susceptible hybrids are characterized by a cessa­
tion of vegetative growth at pollination followed by a rapid senescence of the 
plant. Metabolically active cells resist the invasion of stalk-rotting fungi, 
while senescent or dead cells do not. The resistance appears to be chemical 
rather than morphological and to function against several pathogenic organisms.
6 . Breeding for resistance. Corn breeders have been selecting for dis­
ease resistance for over 30 years. Marked progress has been made in identifying 
stalk rot and lodging resistant germ plasm, but some susceptible hybrids are still 
being grown. Recurrent selection has been a useful breeding procedure for concen­
trating genes for resistance to stake-rotting fungi. By means of a modified back- 
crossing procedure, it has been possible to transfer stalk rot resistance to sus­
ceptible inbred lines. Exotic germ plasm is now being explored as a source of 
resistance genes.
Ear Rots
Nature and importance. A number of fungi cause ear rots. The importance 
of these diseases fluctuates from field to field and from year to year. Climatic 
conditions play an important part in their development. Annual loss from ear rots 
In Illinois has been estimated at $1,5 0 0,0 0 0, A. description of the various ear
rot diseases, factors influencing their development, and other information are 
given in Illinois Agricultural Experiment Station Bulletin 6 3 9*
Recent research. Relatively little attention has Been given to this 
group of corn diseases in recent years. Some attempts have Been made to develop 
artificial inoculation procedures and to study disease resistance. Resistance is 
inherited, and corn Breeders and seedsmen usually, discard the most susceptible 
inBred lines and hybrids.
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THREE DESTRUCTIVE SCALE INSECTS 
J. E. Appleby
Three of the most destructive scale insects in Illinois that have "been 
damaging many ornamental trees and shrubs are the pine needle scale, oystershell 
scale, and spruce hud scale. Illinois nurserymen and homeowners spend large sums 
of money each year to control these insects.
The Pine Needle Scale
Norway, Black Hill, and hlue spruce as well as Mugho, Scotch, white, 
and red pine are host plants for pine needle scale, which is found throughout the 
United States and southern Canada.
The individual scale is about l/8 inch long and has a dull white cover­
ing. Many scales may he found on an individual spruce or pine needle. Heavily 
infested plants look as though they had heen sprayed with white paint. The in­
fested needles turn yellow and often fall off. If not controlled, the scale may 
kill small trees or shruhs. Larger shruhs and trees are disfigured because of the 
death of entire limbs.
Pine needle scale overwinters in Illinois in the egg stage under the 
white covering of the female scale. During the winter many red eggs may be found 
under the white covering. In early May young crawlers hatch from the eggs, crawl 
onto the needles for a short time, and soon begin feeding. Once they begin to 
feed, they become stationary.on the plant. A white covering then forms over the 
body. Scales become mature in mid-June. In late July they produce eggs and the 
old scales die. Young crawlers of the second generation begin hatching in mid- 
July, and the life history is repeated. In early September the overwintering 
eggs are produced.
Foliar sprays of insecticides were applied on May 2 8, 1965* to heavily 
infested Norway spruce trees. The first-generation scales had all hatched from 
overwintering eggs by this date. On June 25 a count was made of live and dead 
scales on the needles. Since some of the dead scales had already begun to fall 
from the needles, the number of dead scales listed in the following tables should 
probably be higher.
On September 3 another series of foliar spray applications of insec­
ticides were made. The second-generation scales were mature on this date, but 
had produced no overwintering eggs. On October 21 another count was made. Mala- 
thion, ethion in oil, and Shell 8 4 ^7 were particularly effective when applied on 
September 3 *
■ Oystershell Scale
One of the most common scale insects in Illinois and one of the most 
destructive is the oystershell scale. About l/8 inch long, it has the appearance 
of a brown or gray oystershell and is found on the bark of the host plant. This 
scale attacks many plants, especially lilac, dogwood, cotoneaster, apple, and wil­
low. It is not uncommon to find a young plant killed from a heavy infestation of 
the scale.
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Oystershell scale overwinters in the egg stage. Many 'white eggs can he 
found under the female scale covering during the winter. In Illinois there are 
two generations. Crawlers of the first generation begin to hatch from eggs in 
early May. The first-generation scales become mature in mid-June and produce eggs 
in late June. Young of the second generation "begin hatching from these eggs in 
mid-July. The second-generation scales mature in late August and "begin producing 
overwintering eggs in early September.
On May 2 8, 1965* foliar sprays of insecticides were applied to a Cotone- 
aster lucida hedge that was heavily infested with scale. On this date the scales 
were immature, and all of the young had hatched from the eggs. Diazinon, mala- 
thion, and ethion in oil gave good control.
Another series of insecticide applications was made on August 3 to in­
vestigate the effectiveness of the chemicals for controlling second-generation 
scales during the period after the young had hatched from eggs and while the 
scales were still immature. Malathion, dimethoate, Spencer S-69OO, and diazinon 
were highly effective.
Spruce Bud Scale
Although not so destructive as the previously mentioned scale insects, 
the spruce "bud scale is a common pest of spruce trees in Illinois. It feeds on 
the spruce "branches at the "beginning of the spring season1s growth. The new 
growth is stunted and sometimes curled and disfigured. The mature scale is 
"brown, globular, and about l/8 inch in diameter.
The immature scale overwinters under the bud scales of the spruce 
branch. In the spring it matures and produces eggs. The light purple-red eggs 
hatch in mid-June. The young, light orange scales crawl to the new growth, where 
they begin feeding at the node. They continue to feed until the following spring, 
when eggs are again produced.
On July 8, 1965, foliar sprays of insecticide were applied to heavily 
infested Norway spruce trees. On this date all of the young had emerged and no 
eggs were noted. Applications of malathion, diazinon, and ethion in oil gave 
excellent control.
On September 3 > 1 9 6 5> another series of insecticide applications were 
made. The scales were still quite small at this date, and high natural mortality 
had occurred. Diazinon, malathion, and ethion in oil gave good control.
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Table 1 . Summary of Results of Insecticide Applications to Control Pine 
Needle Scale, With Dates of Application and Percent of Control
Treat-
ment Insecticide Total
No. and rate Number of scales per sample mortality*
Application date, May 2 8 ,
1 Diazinon 25E Alive 3 1 0 2 4 10
1 qt./lOO gal. Dead 24 17 9 8 44 102 90$
2 Malathion 57E Alive 0 0 3 2 2 7
1 qt./lOO gal. Dead 17 32 13 7 13 69 90$o
3 Ethion 67E in oil Alive 0 3 0 0 0 3
2 qt./lOO gal. Dead 9 13 2 17 9 52 9k$
A Dimethoate 2E Alive 2 0 2 0 l 5
1 qt./lOO gal. Dead 22 20 12 10 18 82 93$
5 Check Alive 75 139 78 43 49 384
Dead 15 7 5 . 18 19 62 14#
September 3, 196?
6 Diazinon 25E Alive 10 43 7 16 47 123
1 qt./lOO gal. Dead 91 51 100 80 49 371 87 $
7 Malathion 57E Alive 1 1 1 0 3 8
1 qt./lOO gal. Dead 72 58 56 87 62 335 97$
8 Ethion 67E in oil Alive 0 1 0 2 4 7
2 qt./lOO gal. Dead 110 133 137 77 103 560 98
9 Ethion 67E In oil Alive 1 0 0 1 0 Q
1 qt./lOO gal. Dead 71 38 39 37 49 234 98$
10 Dimethoate 2E Alive 2 3 7 4 6 22
1 qt./lOO gal. Dead 82 50 78 92 120 422 93$
n Dylox 4E Alive 44 33 32 45 43 197
1 qt./lOO gal. Dead 15 27 35 14 19 n o 13
12 Shell 8447 Alive 5 0 0 2 3 10
2 Ib./lOO gal. Dead 102 n 4 106 125 ■ 87 534 97$
13 Check Alive 20 28 30 54 35 167
Dead 10 10 13 15 9 57 05$
* Corrected mortality, Abbot!s formula applied.
Table 2 . Summary of Results of Insecticide Applications to Control Oystershell Scale,
With Dates of Application and Percent of Control
Treatment Insecticide _ ’ Total
Wo.__________ and rate_______________________________________ Number of scales per sample_________________________mortal i ty
Application date, May 2 8 , 1965
1 Diazinon 25E Alive 7 0 0 1 1 0 0 1 2 2 11
1 qt./lOO gal. Dead 12 6 69 90 120 70 115 106 75 6l 92 927 99$
2 Malathion 57E ’ Alive 3 0 0 1 0 0 0 1 0 1 6
1 qt./lOO gal. Dead 115 90 n o 103 70 75 68 89 93 121 907 99$
3 Ethion in oil 67E Alive 0 0 0 0 0 0 1 0 7 0 5
2 qt./lOO gal. Dead 67 7 7 70 65 57 63 27 39 69 53 551 99$
4 Dimethoate 2E Alive 3 3 3 0 1 5 0 0 0 l 16
1 qt./lOO gal. Dead 79 17 53 11 53 50 78 21 27 59 715 96$
5 Check Alive 78 103 77 30 32 83 22 39 61 51 513
Dead 0 0 0 0 0 0 0 0 0 0 0 0$
August 3, 1965
6 Diazinon 25E Alive 0 5 6 2 0 13
1 qt./lOO gal. Dead 61 273 121 106 127 655 98$
T Malathion 57E Alive 0 0 0 0 0 0
1 qt./lOO gal. Dead 128 86 57 109 88 468 100#
8 Ethion in oil 67E Alive 0 12* 0 0 7* 19
2 qt./lOO gal. Dead 69 63 70 89 56 347 95$
9 Dimethoate 2E Alive 0 0 0 0 0 0
1 qt./lOO gal. Dead 69 71 56 96 156 778 100 #
10 Zectran 17E and Alive 111 59 85 97 126 475
Korlan 5 «7E 
1 pt./lOO gal.
Dead 6 7 1 7 3 21 7 #
11 Spencer 69OO 2 J5E Alive 0 0 0 0 0 0
1 l/2 pt./lOO gal. Dead 58 73 158 97 62 7 7 5 100#
12 Check Alive 95 218 103 59 53 528
Dead 1 5 2 1 0 9 3$
* Scales found in a small area, indicating poor spray coverage.
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Table 3 * Summary of Results of Insecticide Applications to Control Spruce Bud Scale^ 
With Dates of Application and Percent of Control
Treatment Insecticide < .. .. ~ . ..~~. .”
No*__________ and rate____________________________Number of scales per sample______________________________ Total mortality*
Application date, July 8 , 1965
1 Diazinon 2^E Alive 0 0 0 0 0 0 0 0 0 0 0
1 qt./lOO gal. Dead 85 134 101 106 77 151 118 91 58 128 1,049 lOOfo
2 Malathion 57E Alive 0 0 0 0 0 0 0 0 0 0 0
1 qt./lOO gal. Dead 99 38 ill 66 74 6 33 126 52 29 634 100 io
3 Ethion 67E in oil Alive 0 0 0 0 0 0 0 0 0 0 0
2 qt./lOO gal. Dead 119 10b 95 136 200 133 92 84 132 112 1 ,2 0 7 100 io
4 Dimethoate 2E Alive 32 30 74 45 1 7 9 11 20 25 19 282
1 qt./lOO gal. Dead 86 83 69 84 66 45 59 56 54 5b 656 63/0
5 Check Alive 57 63 55 36 101 55 55 36 30 159 647Dead 12 5 3 3 29 4 l 19 10 16 25 163 2 0  i
September 12
6 Diazinon 25E Alive 0 0 0 0 0 0
1 qt./lOO gal. Dead 4o 20 18 56 53 187 100$**
T Malathion 5JE Alive 0 0 0 0 0 0
1 qt * / 100 gal. Dead 48 57 17 38 57 217 100$
8 Ethion 67E in oil Alive 0 0 0 0 0 0
2 qt./lOO gal. Dead 43 59 18 11 51 182 100 $
9 Ethion 67E in oil Alive 1 0 0 0 0 1
1 qt./lOO gal. Dead 9 17 25 27 13 91 96$
10 Dimethoate 2E Alive 1 2 11 1 0 15
1 qt0/100 gal. Dead 8 3 1 1 2 16 4o 73$
11 Shell 8447 Alive 0 0 1 2 1 4
2 ll./lOO gal. Dead 56 59 6b 38 35 252 9 3 $
12 Dylox 4E Alive 2 8 0 1 6 22
1 qt./lOO gal. Dead 22 4 7 31 52 58 210 67$
13 Check Alive 6 2 6 13 27
Dead 48 3 7 35 4o 160 86$
* Allot1s formula applied.
** Allotls formula applied. Percent of control lased on figures in dimethoate treatment.
-
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MAJOR VEGETABLE WEED ADD DISEASE CONTROL RECOMMENDATION CHANGES 
A. Weeds - Herbert J. Hopen
Primary reference for weed control in vegetable crops is Circular 9 0 7; "1966
Herbicide Guide for Commercial Vegetable Growers." This is the first re­
vision of this circular. Be sure to use the 1966 revision.
Changes made in the 1966 circular from the 1965 edition:
1 . Dacthal (DCPA) was removed on lima "beans to comply with the removal of 
clearance "by the EDA.
2. The rate of dinitro (DNBP) used on "beans was reduced to avoid possible 
injury.
3. Endothal-TCA, commercially prepared mixture, was added on beets for use 
in mixtures of weed populations.
k, Lorox (linuron) was added for use on parsnips.
5. Use of granular Alanap (NPA) was added for cucumbers or muskmelons at 
transplanting or at the vining period.
6. Potassium cyanate was removed on onions. Although it is safe to use, 
more effective herbicides are available.
7. Dacthal (DCPA) was removed for use on peppers because of the tendency to 
cause soil line breakage under certain environmental conditions followed 
by high winds.
8. The use of Alanap (NPA) for watermelons was added. .
Notes regarding promising materials:
l . Ramrod looks very promising on onions. It will be suggested for use if 
EDA clearance is obtained. Ramrod was tested on several other species with 
good success in weed control and crop tolerance.
2 . Treflan has been cleared for use on transplanted and direct-seeded tomatoes 
and peppers at the rate of one pound active per acre. The direct seed 
treatment should be applied as a directed spray at the time of blocking. 
Since we’ have only one year’s results with Treflan on these crops in Illi­
nois, we are suggesting that it be used in 1966 on a trial basis. Treflan 
has also shown promise on several other vegetable crop species.
3. Pyrazon has shown promise for controlling weeds in table and sugar beets.
It is suggested for trial use in Illinois in 1966. It may not be so effec­
tive with a heavy grass stand and could be used on a trial basis in combi­
nation with TCA.
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The combination of arniben + Randox has provided excellent weed control in 
lima "beans when 2 to 3 pounds per acre of each of the materials is applied 
as a pre-emergence treatment.
5- Prefar (Betasan, R-^4 6l) has looked good at several locations for con­
trolling grass on vine crops. This material is not yet cleared "by the 
PDA.
B. Diseases - Malcolm C. Shurtleff
The following new fungicides appear to have a place in controlling vegetable 
diseases. In some cases they appear to do a better job than the standard 
maneb, zineb, or fixed copper fungicides. (See "Condensed Fungicide Recommen­
dations for Diseases of Commercial Vegetable Crops/' Report on Plant Diseases 
No. 1003 (revised).) Unfortunately, few label clearances have been issued by 
the FDA. Changes are expected any day. We will try to keep you informed 
through newsletters. Check new 1966 labels for latest directions and uses.
1 . Soluble Copper Fungicides
a. Sol-Kop 1 0, sold by Gillette Inhibitor Co., Inc., Chicago, Illinois. A
completely water-soluble fungicide containing 10 percent metallic 
copper as a copper-ammonia complex. Useful for: Cucumber - angular
leaf spot and Alternaria leaf spot; Carrot, potato, and Tomato - leaf 
blights; Beets - Cercospora leaf spot.
b. TC-90, sold by Tennessee Corporation, College Park, Georgia. An 
emulsifiable concentrate containing P8 percent copper salts of fatty 
and rosin acids (metallic copper equals'7 percent). Useful for:
Carrot - leaf spots; Cucurbits - downy and powdery mildews, angular 
leaf spot; Pepper Tomato - bacterial leaf spot; Tomato, Potato, Beets - 
leaf blights.
2 . Difolatan, sold as Ortho Folcid by the Chevron Chemical Co., Ortho Division,
Richmond, California. An 80 percent wettable powder or 7*5 percent dust; 
related chemically to captan and folpet. Contains N-(l,1 ,2 ,2-tetrachloro- 
ethylsulfenyl)-cis-A-4 -cyclohexene-1,2 -dicarboximide. Useful for: Can­
taloupe - downy mildew, anthracncse; Cucurbits - downy mildew, anthrac- 
nose, soil rots; Watermelon - downy mildew, gummy stem blight; Potato - 
early and late blight; Tomato - early and late blight, anthracnose, gray 
leaf spot, Botrytis; Sugar Beet - Cercospora leaf spot; various other vege­
tables - seed rot, damping-off.
^Approved for use only on Potato. Tests indicate that it may be an effective 
fungicide on other non-vegetable crops.
3. Dichloran (DCNA), sold as Botran by the Tuco Products Division, Upjohn Co.,
Kalamazoo, Michigan. Various dust and -wettable powder formulations are 
available. Contains 2 ,6-dichloro-4-nitroaniline. Useful as a foliar and 
soil fungicide for: Lettuce - Botrytis; Onion - Botrytis, white rot, pink
root; Potato - Botrytis; Rhubarb - Botrytis; Tomato - Botrytis stem canker 
and blight; general vegetables - Sclerotinia rot and post-harvest dip to 
control Rhizopus and Botrytis.
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*Approved for: Onion, garlic - soil application before seeding, or spray to
soil around sets or cloves; Sweet Potato - post-harvest dip.
Botran now has a temporary tolerance for use on Lettuce, Rhubarb, and Tomato.
k. Polyram (Metiram), sold hy the Niagara Chemical Division, EMC Corporation, 
Middleport, New York. An 80 percent wettahle powder containing zinc poly­
ethylene thiuram disulfide complex. Useful for: Beans - rust, downy mil­
dew, seed treatment; Carrot - early hlight; Corn - northern leaf "blight, 
seed treatment; Crucifers - downy mildew; Cucurbits - Alternaria leaf spot, 
downy mildew; Lettuce - downy mildew; Onion - Botrytis; Potato - early and 
late blight; Spinach - downy mildew; Sugar Beet - Cercospora leaf spot, 
seed treatment; Tomato - early and late blight, Septoria leaf spot, gray 
leaf spot, anthracnose.
^Approved by PDA for use only on Potato and Tomato. Tests indicate it may be 
an effective soil fungicide to control damping-off (Pythium, Rhizoctonia).
5 . Lanstan, sold by the Niagara Chemical Division. A soil fungicide contain­
ing l-chloro-2-nitropropane. .
In-furrow planting applications improve stands of Beets, Crucifers, Carrot, 
Corn, Cucurbits, Eggplant, Beans, Onion, Pea, Pepper.
Suggested for trial use against the following soil-borne pathogenic fungi: 
Pythium (damping-off), Rhizoctonia (crown and root rot), Fusarium (root rot, 
wilt), Plasmodiophora (clubroot), pyrenochaeta (pink root) Sclerotium 
(white rot), and Streptomyces (scab).
Lanstan is not yet approved by the FDA. Tests indicate that it may be an 
effective, broad-spectrum soil fungicide.
6. Dexon, sold by the Chemagro Corporation, Kansas City, Missouri. Available 
in several dust and wettable powder formulations, containing p-dimethyl- 
aminobenzenediazo sodium sulfonate. A seed and soil fungicide to protect 
germinating seeds and growing plants from seed rot and damping-off caused 
by Pythium, Phytophthora, and Aphanomyces.
*To date, approved for seed treatment only for Beans, Beets, Corn, and Peas.
7. Daconil (DAC-2787), sold by Union Carbide Corporation, New York. A broad-
spectrum, wettable powder fungicide containing tetrachloroisophthalonitrile. 
Useful for: Cucurbits - anthracnose, downy mildew, powdery mildews,
Alternaria leaf blight, gummy stem blight, scab, Rhizoctonia belly rot;
Onion - Botrytis; Sugar Beet - Cercospora leaf spot; Tomato - early and 
late blight, anthracnose, gray leaf spot, nailhead spot, Botrytis, leaf 
mold.
Not yet approved for use by the FDA. Tests indicate it to be a very 
promising fungicide on a wide variety of crop plants.
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1965 C O M  LEAP APHID CONTROL DEMONSTRATIONS 
Roscoe Randell, H. B. Petty, Steve Moore, J. H. Bigger
The aphid problem is not new to Illinois farmers. In the abstracts of 
presentations for the 13th Illinois Custom Spray Operators Training School, 
January 2 5-2 6 , 1961, Triplehorn (Ohio), Everly (Purdue), and Bigger (Illinois) 
reported for their respective states*
Triplehorn: "Observations...indicate that the very early and very
late plantings...largely escaped aphid damage, possibly for two entirely differ­
ent reasons.
"Severest aphid damage appears to be associated with hot, dry seasons. . 
Many times it is difficult to distinguish damage caused by drought from that 
caused by aphids...but several good rains at the right time will, in most cases, 
reduce damage to a level where a grower should think twice before investing in 
spray applications."
Everly: In an experiment plants were tagged individually for infesta­
tions rated as none, light and severe. At harvest the yields, respectively) were 
7 2, 65, and 3^ - bushels per acre. "The important information from these data is 
the 10 percent loss in yield among the lightly infested plants. Heretofore we 
have associated the loss in yield from this insect almost entirely with the in­
crease in barren plants and have assumed that light infestations were of little 
importance. These data would indicate that light infestations of corn leaf aphid 
maybe causing losses of economic importance."
Bigger: "Picker-sheHer sampling of the Carl Grau field showed an in­
crease of 5*5 bushels per acre.... Mr. Eitenmiller machine-harvested samples... 
and showed a difference of 8.2 bushels per acre.
"Possibly the apparently good yield results were due to control of some 
insects or insects other than the leaf aphid."
In unpublished data, Bigger has shown that, depending upon the hybrid, 
barrenness of heavily infested plants will vary from 2 to 90 percent (average 4o).
This year we attempted to determine the effect of aphid infestations on 
corn production in Illinois. Aphids were present in numbers on foxtail in seed 
production fields in early July. Late in the week of July 13 they began to mi­
grate to corn. By July 21 from 3° to JO percent of the plants in each of six 
fields had some aphids in the whorl. On July 21 we applied 11 pounds of phorate 
10G per acre to plots in six fields. We also applied phorate at weekly intervals 
through August 1 1. By August 18 the aphids, even in the untreated plots, were 
almost gone from tassels and whorls.
In addition to phorate, we used diazinon l^G, dimethoate 10G, and 
parathion 10G. Because of faulty application and equipment problems, we are not 
including the records on the dimethoate and parathion.
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Our main objectives were to observe the effect of aphid control on 
pollination and yield, the effect of timing of aphid control on yield, and any 
adverse effects of control with organic phosphates. Our conclusions are as
follows:
1 . On an overall basis aphid control was profitable (Table l). "When 
we averaged results for all phorate-treated plots, the difference in yield was 
7*7 percent.
2 . Use of phorate increases the incidence of earworm and fall armyworm. 
As an overall average, there were l8 percent more wormy ears in the treated than 
in the untreated plots (Table l).
3 . Phorate controlled aphids for three weeks. Control was still 89 
percent effective three weeks after the July 21 applications. Control for our 
July 28 applications was poor during the first week after treatment, but in­
creased during the second week. Thus, the yield results of applications of July 28 
and August 7 were quite comparable, as the control actually occurred for both 
dates of treatment after August 7 .
7 . The earlier the application, the better the return. In one com­
parison early application yielded 62.9 bushels compared with 58.1 bushels in 
later treatments. In another comparison the early treatment yielded 7 ^ * 7  
bushels per acre compared with 65.0 bushels in a later treatment. In determin­
ing savings and loss (Table l), we use the maximum yield in any set of data as 
the 100 percent yield.
5. The later the application of phorate, the greater the increase in 
wormy ears--from 30*3 to 7 2 .2 percent.
6. Early applications of diazinon granules (July 2l) provided control, 
but a later application (July 28) did not give good control (Table 2). However, 
these figures may be misleading. While 98 and 83 percent of the infested un­
treated plants had an infestation rating of medium and heavy, the infested treated 
plants were commonly rated as lightly infested.
7. When we averaged results from plots in the same fields, we found 
little difference between diazinon and phorate (Table 2). Actually there were 
more wormy ears with phorate than diazinon treatments, but aphid control was 
better and more consistent when we used phorate.
8. We dropped from the average one sample with a yield of 25 bushels 
per acre more than any other sample in the same plot. These are the figures shown 
in parentheses in Table 1. In other figures for the August 7 application, we re­
tained the 25 bushels; thus, the figures in parentheses are more realistic than 
the others.
o, We did not include results of seed grading in our data in Table 1 . 
In general, 20 percent of the increase in yield due to treatments appeared as 
medium flat grade.
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1 0. There was no effect on gemination. Germination of seed produced 
in the check plots was percent; germination in plots treated once with phorate 
was 91 percent, and in plots treated twice, 92 percent.
1 1. In only one field did we see a very marked effect of aphid in­
festation on pollination. This effect, of course, is reflected in the yields. 
However, in this one field we actually observed that 27*5 percent of the ears 
in the check had less than a 25 percent kernel set, while only 5*9 percent of 
the ears from the treated plots had less than a 25 percent set.
We also hand-infested ^0 plants on each of three days in the untreated 
and in the treated areas (Table 3)* The treated plot with only the natural aphid 
infestation produced the most corn. Second in yield was the untreated section 
with the natural infestation. Naturally the aphids that we placed on the treated 
plants were killed, and thus this yield is comparable to the other two. However, 
the aphids on the plants in the untreated plots survived reasonably well and re­
duced yield by 11 percent. We feel that the only variation was the aphid popula­
tion in this instance. Therefore, we can credit a moderate infestation of aphids 
with a yield reduction of 11 percent.
We wish to take this opportunity to thank the Walter Seed Company,
Grand Ridge, and the Pfister Associated Growers of Aurora, and LaSalle County 
P a m  Adviser Ron Pink for their willingness to supply applicators, fields, and 
labor for the conduct of these demonstrations.
Table 1. 1965 Corn Leaf Control Demonstrations With Phorate, Grand Ridge, Illinois
Application
date,
insecticide 
and rate
Percent of aphid- 
infested tassels
No. of Date Percent
fields observed Check Treat, control Check Treat.
Percent of wormy ears
Diff.
No. 2 corn, bu./A.
Percent diff. 
Check___Treat. Savings Loss
11 lb. phorate 
11 plots
10G
11 lb. phorate 10G
Average data for all phorate applications regardless of dates
—  77 19 75 23 4l 18 57.6 62. 4
Average data for two fields -where phorate was applied on three dates
7 .7
7/21 2 7/28 83 5 9^ 21.2 3 0 .3 9 . 1 53.8 62.9 1 4 .4 —
8/h 87 24 72
8/11 71 8 89
7/28 2 8/h 87 ko 43 21.2 3 7 .3 16.1 53.8 57.6 6.0 8 .4
8/11 71 11 85
8/h 2 8/11 71 94 21.2 k 2 .2 21.0 53.8 60.lt
(5 8.1 )
(6.8) (7.6)
Data from one field where phorate was applied on four dates
>. phorate 10G
7/21 1 7/28 76 95 2 7 .5 39.^ 8.1 6k. 1 7U.7 1 4 .2 - -
8/h 93 21 77
8/11 90 12 87
7/28 1 8/h 93 45 52 2 7 .5 5 4.6, 23.3 6k. 1 6 9 .4 7.1 7 .1
8/11 90 19 79
8/h 1 8/11 90 2° 78 2 7 .5 59*5 28.2 6k. 1 . 7 0 .4 8 .4 5 .8
8/ll 1 — — —  - — 2 7 .5 53.6 22.3 6 4 .1 65.0 1.2 13.0
5
-
1
0
6
-
Table 2 . 1965 Corn Leaf Aphid Control Demonstrations With Diazinon, Grand Ridge, Illinois
Application
date,
insecticide 
and rate
No. of 
fields
Percent of aphid 
infested tassels
-
Percent of wormy ears
No. 2 corn, bu./A.
Date
observed Check Treat.
Percent
control Check Treat.
Percent diff.
Check Treat. Diff. Savings Loss
Data from two fields where diazinon was applied on two dates
Diazinon 14 g
7-10 lb.
7/21 (10 ib.;) 1 7/28 7 6 13 86 27-5 b o .b 12.9 6 4 .1 7 9 .2 1 9 .1 --
8/k 93 53 43
8/11 90 24 73
7/28 (7 lb.) 1 8 A 96 87 9 3 7 .0 38.7 1 .7 59 *9 66.9 1 0 .4 —
8/11 83 76 8
Combined[ data for two dates of treatment with diazinon and phorate from two fields
Phorate 10G, 2 86 21 76 3 2 .3 5 1 .9 19.6 62.0 7 1 .9 1 3 .8 —
11 lb.
Diazinon l4G, 2 — 86 bb b9 3 2 .3 3 9 .7 7- 4 62.0 7 3 .1 15.2 -
8.5 lb.
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Table 3. Results From Hand-Infested Plots
^ ~ ' Percent of
_______________________________ ._______ Yield_____decrease
Naturally infested, treated plots 6 6 . b -­
Naturally infested, check plots 65.9 O.76
Hand-infested, treated plots 65.1 2 .0
Hand-infested, check plots 59*1 11.0
-1 0 9-
PROGRESS REPORT ON MAIZE DWARP MOSAIC 
Malcolm C. Shurtleff and H. H. Thornberry
At this time last year, most scientists were pessimistic about maize 
dwarf mosaic (MDM) and its threat to corn in the Midwest. The gloom came from 
the sudden, widespread, and destructive nature of the disease in 1963 and 1 9 6 4.
Now most plant pathologists, virologists, and corn breeders feel that we are win­
ning .the battle with this new viral disease. The present reasons for optimism 
are as follows:
1 . Although MDM was reported in a number of counties and several mid­
western states for the first time in 1965* the overall loss from the disease was 
less than in 1 9 6 4. The principal reason is that farmers who had suffered severe 
yield losses in 1964 (and many in 1963 as well) switched to highly tolerant corn 
hybrids. Losses were higher in 1965 only in areas where losses were nil in 1964  
and farmers continued to grow susceptible hybrids.
Dr. H. H. Thornberry and his assistants in the Department of Plant 
Pathology tested corn, Johnsongrass, and other specimens sent in to his virology 
laboratory during 1965 for the MDM virus. Diagnosis was made on the basis of sap 
inoculations of expressed juice from specimens to leaves of young corn, as well 
as by electron microscopy. The results were as follows:
A total of 338 specimens was processed from 46 different counties in 
Illinois ranging from Pulaski, Alexander, and Massac in the south to Will county 
in the north. The MDM virus was found in specimens from the following l4 Illi­
nois counties in 1965: Alexander (field and sweet corn, Johnsongrass), Calhoun
(corn, Johnsongrass, gamagrass, giant foxtail), Clark (corn, Johnsongrass), 
Crawford (corn), Hardin (corn), Jackson (corn, Johnsongrass), Jersey (corn, John­
songrass), Johnson (corn), Massac (corn), Monroe (corn), Pope (corn, Johnson­
grass), Randolph (corn), Scott (corn), and Union (corn, Johnsongrass). Negative 
results were obtained from specimens received from Bureau, Cass, Champaign,
Douglas, Edwards, Gallatin, Greene, Grundy, Hancock, Henderson, Henry, Iroquois, 
Jasper, Kane, Lawrence, Macon, Madison, Marshall, McLean, Montgomery, Morgan,
Piatt, Pike, Pulaski, Schuyler, St. Clair, Vermilion, Wabash, Washington, White, 
Whiteside, and Will counties.
By infectivity tests, the MDM virus was detected in the sap of speci­
mens of field and sweet corn, Johnsongrass, giant foxtail, and gamagrass. The 
MDM virus was not detected in specimens of the following grasses: goosegrass,
crabgrass, millet, wildrye, bluestem, sorghum, foxtail, and fall panicum or from 
the following broadleaved plants: erigeron, sandvine, smartweed, giant smartweed,
pokeweed, sheep bur, horseweed, mint, wild lettuce, plantain, bull nettle, sorrel, 
lambsquarter, trumpetvine, cornus, and soybean.
This report does not mean that some of the above-mentioned counties may 
not have had MDM in 1 9 6 5; or that the MDM virus does not attack some of the grasses 
listed. It is simply a statement of what we found. The complete results are 
given in a mimeographed report, available from the Department of Plant Pathology, 
University of Illinois.
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2 . No new strains of the MDM virus have "been reported. Although the 
sane 20 lines of corn; differing widely in their genetic makeup, were planted in 
a number of widely scattered areas of the Midwest in 1965* all lines reacted much 
the same to the virus in all locations in all states. Naturally, this greatly 
simplifies the problem of developing resistant single and double crosses.
A total of 2 ,4 4 5 lines of corn was tested in duplicate rows in a field 
heavily infected with MDM in 1 9 6 4, near McClure in Alexander county. A total of 
1,187 inbred lines (1,119 field corn, 48 sweet corn, and 20 popcorn) as well as 
831 single crosses and 4 2 7 double crosses was screened for MDM resistance. This 
extensive test was made cooperatively by the Departments of Agronomy, Horticul­
ture, Plant Pathology, and Entomology, working with Illinois Foundation Seeds,
Inc. In addition, another extensive nursery was planted near Portsmouth, Ohio, 
in cooperation with the Ohio Agricultural Experiment Station. A total of 634 in- 
breds, 415 single crosses, and 107 double crosses was tested in both locations. 
Reports on some of this work have been summarized and published by the Department 
of Agronomy with another report by the Illinois Foundation Seeds, Inc., Champaign. 
Fortunately, infection was reasonably uniform and severe in both nurseries, so a 
good evaluation of material could be made.
3. Highly tolerant corn inbred lines and hybrids have been found.
Reports published by a number of states in the past several months (e.g., Illi­
nois, Indiana, Kentucky, Louisiana, Mississippi, Missouri, Ohio, Tennessee) in­
dicate that, of thousands of lines of field corn tested, a number of potentially 
useful MDM-tolerant inbreds and hybrids have been found. These originated in a 
number of different foreign countries as well as in various parts of the U. S. 
Enough tolerant germ plasm has been found to make corn breeders confident that 
they can develop highly tolerant hybrids for practically any maturity grouping 
needed in most of the U. S. Since tolerance to the MDM virus appears to be domi­
nant and simply inherited, it should not be long before Improved highly tolerant 
hybrids will be available in addition to those already developed.
The sweet corn picture is not nearly so promising, since the great 
majority of sweet corn inbreds are more susceptible than their field corn counter­
parts. Two lines of sweet corn with some tolerance have been reported.
Hybrids and crosses of corn, determined to be resistant by tests based 
upon field spread of virus by insects and their feeding, may be resistant to in­
sects and not necessarily resistant to MDM virus.
4 . Maize dwarf mosaic appears to be restricted to bottomland fields
near water, in close association with Johnsongrass. Reports of MDM in 1 9 6 4, from 
Ohio and Iowa, on upland soils away from Johnsongrass-infested areas, have proved 
to be caused by different viruses. Most scientists agree that Johnsongrass is 
probably the major overwintering host of the MDM virus. Another perennial grass 
host of the virus is gamagrass, first reported from Calhoun county this past 
year. ,
5. Entomologists have found some 11 species of aphids capable of trans­
mitting the MDM virus, including a root aphid. The pattern of spread of MDM would 
seem to indicate a soil-inhabiting vector, since the disease reappears in the same 
areas of the same field in successive years. Winged root aphid adults also migrate 
into cornfields earlier in the spring than does the corn leaf aphid.
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A number of aphids are known to feed on Johnsongrass and have trans­
mitted the virus to corn when placed on healthy leaves. Johnsongrass in south­
ern Illinois* as well as in other states* showed symptoms of MDM in 1965 "by the 
time corn was planted. Infection occurred before the corn was a foot tall in 
many places. Apparently aphids can transmit the virus for only about an hour or 
less after feeding. This would indicate limited spread of the virus from over­
wintering hosts (e.g.* Johnsongrass) or from infected corn to healthy corn.
Entomologists at the University of Illinois are currently studying the 
biology of the corn leaf aphid* including overwintering* migratory habits* popu­
lation build-ups* etc.
6 . Several viruses are now known to produce symptoms identical with* 
or closely resembling* those of MDM--at least on young corn plants. This is one 
reason for using a number of indicator plants (corn* Johnsongrass* sorghum* wheat* 
and straightneck squash) and the electron microscope when assaying specimens for 
the MDM virus in the greenhouse. The presence of several viruses has confused 
the MEM picture in several states. For example* apparently one cause of red 
streaking reported in corn this past year from most Corn Belt States is a sap- 
transmissible virus-producing mosaic mottling on seedling corn plants. Much more 
research is needed before we will understand the true importance of these viruses 
and their relationships with each other and with corn.
1966 Control Suggestions for Maize Dwarf Mosaic
1 . If MDM has not been reported in the immediate vicinity* forget about 
it and follow suggested cultural management practices as in the past--aimed at top 
yields•
2 . If MDM has been found in the immediate area or on a specific farm* 
grow MDM-tolerant corn hybrids. Farmers should check with their neighbors* repu­
table seed corn dealers in their area* and extension agronomists regarding what 
hybrids to plant.
3 . Johnsongrass should be eradicated in and near corn and sorghum 
fields. Community-wide control will accomplish more than individual farmers 
working alone.
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USE GOOD SPRAY NOZZLES EOR WEED CON1ROL 
E. L. Knake
The abrasive action of sprays causes wear on nozzle tips. Changes in 
the spray volume or distribution pattern may damage crops, cause residue prob­
lems, and increase the application costs. This study was conducted to determine 
when nozzle tips used for pre-emergence sprays should be changed because of varia­
tions in spray volume or distribution pattern.
Used nozzle tips were obtained from farms located primarily in east- 
central Illinois. The farm operators provided information on the number of acres 
sprayed and the herbicides used. Eight sets of 8OO3-E brass nozzle tips were 
selected for this study. All nozzle tips had been used for band spraying. Pres­
sures used by the different operators varied from 2 b to ^ 0 psi, and J and 10 gal­
lons of spray were used per acre. The nozzle tips had been used from one to seven 
years.
New and used nozzle tips were tested in the laboratory by using pure 
tap water in a spraying device operated at 30 psi. To determine the volume 
sprayed, the water was collected in beakers, measured, and recorded as milliliters 
per minute. The average output of 20 new 8OO3-E brass nozzle tips was used as a 
check. The output of these new nozzle tips was quite consistent, ranging from 
96b to 1002 ml. per minute. The variation was less than b percent, and part of 
it may have been due to sampling error.
The spray distribution pattern was determined by spraying a 1^-inch 
band of water onto a gently sloping galvanized steel tray, which was divided into 
one-inch compartments. When the water flow from the tray reached a constant rate, 
a rack with 1^ test tubes was placed under the tray to collect the water from the 
one-inch sections for 30 seconds, and the volume collected from each inch was re­
corded. figures presented here are averages of the four nozzle tips in each set. 
The average distribution pattern of the 20 new brass 8 0 0 3-E nozzle tips was also 
determined.
Table 1 shows the percent of increase in output. As the acreage and 
the gallonage increased, the output of the nozzle tips increased. The output in­
creased as much as 36 percent for a nozzle tip used for applying 5.?200 gallons of 
spray to 650 acres. Since the data In the table are based on the output of one 
nozzle tip, this would mean that the farmer using a four-row planter actually 
planted 2,600 acres of corn.
Previous research had emphasized that the abrasive action of wettable 
powders caused an increase in size of the nozzle tip orifice. The data in Table 1 
indicate that spraying a liquid herbicide also considerably increases the size of 
the nozzle tip orifice.
J. D. Doll, student assistant in agronomy, and B. J. Butler, associate professor 
of agricultural engineering, cooperated in this study.
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Checks of the spray distribution pattern indicated that even the new 
nozzle tips had an uneven distribution pattern. As Figures 1 and 2 show, more 
spray was directed toward the edges of the pattern than might "be expected. This 
change may not he objectionable if there is some dissipation or lateral movement 
of the herbicide from the edges of the band to the adjacent untreated areas.
With a liquid herbicide, there was little pattern change for the first 
53 acres sprayed; but after 116 acres had been sprayed, output increased defi­
nitely at the edges of the band and the center showed more variation (Figure l). 
After 652 acres had been sprayed, the pattern was highly irregular, with high 
concentrations at the edges and center of the band. The amount sprayed near the 
center was nearly double that with a new nozzle tip. Since this concentration 
would be almost directly over the planted crop seed, it could injure the crop if 
the degree of tolerance was low.
After 88 acres had been sprayed with a wettable powder herbicide (Fig­
ure 2 ), the output increased a little more at the edge-s of the band than in the 
center. After ll4 acres of spraying, the center of the band also showed an in­
crease, but the general pattern followed that with the new nozzle tips. After 
250 acres, the peaks at the edges and in the center were again present.
Since wear on the nozzle tip changes the spray distribution pattern, 
nozzle tips should be replaced periodically. This study suggests that, to main­
tain the expected distribution pattern, brass nozzle tips should be replaced after 
each tip has been used for approximately 100 acres, or after planting 400 acres if 
four nozzles are used behind a four-row planter.
Since the output from brass nozzle tips increases rapidly, it is very 
important to calibrate spray equipment periodically. This and other studies in­
dicate a possible 10 percent increase in output after 250 gallons of spray have 
passed through a nozzle tip. When a band application of 10 gallons of spray is 
used per acre, with four nozzles behind a x^l^nter, this 10 percent increase could 
develop after 100 acres have been sprayed. This possibility suggests that daily 
calibration is appropriate and that, because of changes in distribution patterns, 
operating pressures must be gradually lowered until the nozzle tips are replaced.
Since nozzle tips are mass-produced, low-cost items, it is somewhat 
surprising that they are as accurate as they are. The output of the new brass 
nozzle tips that were checked was quite consistent, and their distribution pat­
tern was satisfactory. However, periodic replacement after the spraying of 100  
acres per nozzle tip should be considered a wise investment, since the distribu­
tion pattern of both liquid and wettable powder formulations is altered consider­
ably. Although stainless steel tips cost more (about $1 .5 0 compared with 50 cents 
for brass tips), they are more resistant to wear and would not need to be replaced 
as often as brass tips.
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Table 1 . Percent of Increase in Output of Nozzle lips With Increased 
Acreage and Gallonage of Liquid and Wettable Powder Sprays
Total acres Gallons of
Percent of 
in output
increase
Herbicide
band-sprayed 
per nozzle tip
spray per 
nozzle tip Total
Per 100  
gallons
Liquid
CDAA (Randox) 28 252 1 4 .0 5.56
T
53* k2 3 16.0 3-78
!f 116 1,160 25.2 2 .1 7
n 652 5,216 35.6 0.68
Wettable powder
2/3 atrazine, 1/3 
linuron (Lorox) 88 704 7.8 l.ll
Atrazine 114 i ,i4 o 22.6 1.98
Tf 250 1 ,7 5 0 2 7 .5 1 .5 7
* Data are average for two sets of nozzle tips used for 50 and 55 acres.
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INCHES IN BAND
Figure 1 . Distribution pattern of spray from "brass nozzle tips after "band 
spraying of indicated acreage with a liquid herbicide.
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INCHES IN BAND
Figure 2 . Distribution pattern of spray from "brass nozzle tips after "band 
spraying of indicated acreage with wettahle powder herbicides.
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1965 CORN SOIL INSECTICIDE TRIAIB 
R. E. Sechriest
During 1965 ve again attempted to evaluate the effect of several soil 
insecticides on the total soil insect complex that exists in Illinois. Test 
fields were located randomly over the entire state. Although many insecticides, 
including several experimental compounds, were tested, results ■will "be presented 
on only the most commonly used and recommended formulations.
Table 1 shows the data from a southern Illinois field where a fair soil 
insect complex existed. It must be remembered that this was only one field and 
that these figures are not averages. A compound that looked good in this field 
may not perform well in another situation. No two fields are exactly alike. The 
Bayer compound is a promising experimental compound. Also, note that an increase 
in plant population did not result in a correspondingly higher yield in every case. 
Each field such as this is grouped with many other fields, and results are averaged 
into tables such as Table 2 .
Unfortunately, the results obtained in every field were not all as good 
as those in Perry county. In many of our test fields this past year, the insect 
populations were very low. Table 2 shows what the results were. No statistical 
significance can be attributed to any of these data. Rootworm control this year 
was only fair, at best, with any of the insecticides. The erratic populations 
of the other soil insects and the low number of tests made the data confusing.
No extra benefit from combining insecticides is apparent. No significance can be 
attributed to the yield in the Parahep plot (15 percent increase in bushels per 
acre) because, in the one central Illinois field where Parahep was tested,
Thimet, diazinon, and Aldrex were side by side and did equally as well. If repli­
cated tests with Parahep had been available, it is probable that average yields 
from such plots would have been comparable to the average yields obtained from 
the Aldrex, diazinon and Thimet plots.
Table 1 . Timpner Parm Experimental Test Field
■ Perry County, Pinckneyville, Illinois
Planted: April 22, 1965 1 lb. actual tox./acre, banded
Soil diggings: June 2 1, 1965
Stand counts: July 2 0, 1965
Harvested; September 2 , 1965
Insecticide
----*-------SUIT insect s per 5 plant s Plants
per
500 ft.
Bushels
per
acreWireworms Grubs
Cornfield
ants
Corn
rootworms
Aldrin 0 1 0 3 5^7 6^ .9
Heptachlor 0 1 . 0 0 578 7 3 .0
Diazinon ' 0 3 0 0 535 67.5
Di-Syston 0 0 0 6 569 7 9 .7
Niran 0 1 0 0 603 65.3
CHECK 3 3 2 1+ 60.1
Thimet 2 4 2 1 556 71.6
Bayer 37289 0 0 0 0 5^3 69.7
Table 2 .— 1965 Results With Corn Soil Insecticides
Percent of control Percent oi‘ increase'
Insecticide
Lh.
per
acre Formulation
Appli­
cation
Wire-
worms Grubs
Corn­
field
ants
Corn
root-
worms
Plants
per
500 ft.
Bushels
per
acre
Aldrex 1 1 0-10G b 3/ -- -- -- (4 )^/18 (7)12 (3)4
Aldrin 1 2 0G rW (5)60 (1 0 6 6 (4 )5 0 (1 0 )4 8 (15)5.4 (6)0
Diazinon 1 i4g B (7 )7 0 (5)0 (7)66 (11)55 (2 0 )7 (8)9
Di-Syston 1 10G B ( 4 ) o (2)60 (*0 100 (8)34 (16)6 (5)3.9
Heptachlor 1 20G R (3)83 (2)33 (2)80 (5)59 (6 )4 (3)3
Niran 1 10G B (3)83 (2 )4-0 (4)8 9 (8 )4 8 (16)6 (6 ) . 8
Para,hep 1 10-10G B — -- — (2 )4 8 (1)0 (1)1 5
Thimet 1 10G B (3)50 (2)0 (4 )7 7 (7)58 (16)5 (6)2.8
l/ Banded.
2/ Row.
3/ Tests involved.
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WEED CONTROL IN CORN AND SOYBEANS GROWN IN NARROW ROWS
L. M. Wax
Studies in the North Central States have shown that narrow-row soybeans 
often yield more than soybeans grown in 4 0-inch rows. Experiments in Illinois 
have shown a 10 to 15 percent yield advantage for soybeans in narrow-rows over 
wide rows. The yield increase has not heen either so great or so consistent for 
corn grown in narrow rows as for soybeans. Studies at Illinois have shown a 5 per­
cent advantage in yield for corn in narrow rows over wide rows.
Growing crops in narrow rows is not a new concept, hut in recent years 
it has received additional attention. Danners need to consider several factors in 
addition to yield before switching to narrow rows. Foremost among them are equip­
ment and weed control. Although some farmers are already growing narrow-row soy­
beans, it Is generally believed that the narrow-row soybean acreage has remained 
low because corn has been largely grown in ^0 -inch rows. Now that there is in­
creasing interest in narrow-row corn among farmers and equipment manufacturers, 
the acreage of both corn and soybeans grown in narrow rows should increase. How­
ever, the farmer must consider the economics of equipment changes before he de­
cides to switch to narrow-row corn and soybeans.
The purpose of this discussion is not to compare the yields of narrow- 
and wide-row corn and soybeans, but the effect that narrow rows will have on 
weed control. Studies in Illinois and surrounding states have shown that early 
weed control is of utmost importance. Generally, if weeds are controlled for 
four to six weeks after planting, the crop will shade out the weeds that emerge 
in the row later in the season. Narrow rows make possible better weed control 
through the greater shading of the crop. In some studies soybeans grown in 10- 
inch rows shaded the ground completely almost twice as fast as soybeans grown in 
^0-inch rows.
Good weed control has been obtained in many fields by using the rotary 
hoe and cultivator. However, where the weeds have not been controlled by me­
chanical means, chemicals have often provided the answer. Use of the excellent 
chemicals that are now available would give the early weed control necessary for 
narrow-row corn and soybeans. However, the cost of herbicides must be considered 
in terms of application to the varying row widths, either as band or broadcast 
treatments. If we change to rows too narrow to cultivate, we must depend entirely 
on chemical treatment to provide early-season weed control until the crop can pro­
vide adequate shade. No current herbicide for corn or soybeans provides control ■ 
of all problem weeds. A combination of herbicides selected to fit a particular 
set of weed problems would probably be the best answer. We still do not have a 
foolproof herbicide treatment that will provide weed control under all conditions. 
Therefore, narrowing rows only to the point where it is possible to cultivate is 
still desirable.
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CALIBRATION CHARTS FOR VARIOUS ROW SPACINGS 
Wendell Bowers
At the present time several different row spacings are Being used to 
produce corn and soybeans. Most recommendations for pesticide applications are 
"based on a standard row spacing of 40 inches. Consequently, it is somewhat 
difficult to adapt the recommendations to all row spacings.
Broadcast applications
Use standard rate charts for calibrating broadcast equipment, as the 
total amount applied per acre does not change.
Row application of liquid pre-emergence herbicides
The rate of application in the row will not vary with row spacing; con­
sequently the same nozzle size, pressure, speed, etc., that works for 4o-inch rows 
will also work for other row spacings. The amount of solution needed to band- 
spray an acre will vary with row spacing as shown below.
' Gallons needed to spray '
an acre with 13 in.
Broadcast Nozzle output at 4 speeds, mph. band at row spacing of
rate 4 .0 -------- -------- 5-2 30 in. 36 in. 38 in. 40 in.
gal.J  acre oz. per min.
15 l6.8 1 8 .5 20.2 21.8 6.5 5-4 5-1 4 .8 7
20 2 2 .4 2 4 .6 26.8 29.1 8 .7 7-2 6.8 6 .5 0
25 28.0 30.8 33.6 3 6 .4 10.8 9.0 8 .5 8.12
30 33.6 3T * 0 4 0 .3 13-0 10.8 1 0 .3 9-75
Row application of granular insecticides or herbicides
Granular row applicators, if adjusted for the proper application rate 
for 4 0-inch rows,will give the correct application rate for other row spacings. 
Here again the amount'" of material needed to cover an acre of ground will vary 
with the row spacing. The following chart shows the amount of granules needed 
per acre for various row spacings, based on the standard recommended rates for 
4 0-inch rows.
Recommended * * Recommended
rate, pounds Pounds per acre for rate, pounds Pounds per acre for
per acre,
40 in. rows
row spacing of per acre,
40 in. rows
row spacing of
30 in. 3^ in. 38 in. 30 in. 36. in. 38 in.
1 1-3 1.1 . 1.1 9 12.0 10.0 9-5
2 2-7 2.2 2.1 10 13-3 11.1 1 0 .5
3 4.o 3-3 3-2 11 1 4 .7 12.2 11.6
4 5-3 4 .4 4 .2 12 16.0 13-3 12.6
5 6 .7 5-5 5-3 13 17-3 1 4 .4 13-7
6 8.0 6 .7 6 .3 14 18. T 15-5 1 4 .8
7 9-3 7-8 7-4 15 20.0 16.7 15.8
8 10.7 8.9 8 .4 16 2 1 .3 17.8 16.9
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A CANADA THISTLE CONTROL PROGRAM 
Richard Behrens
Most farmers in Illinois and states to the north look upon Canada thistle 
as their most serious Broadleaved perennial weed. I am from Minnesota, and in my 
state friendships have Been "broken when Canada thistles were allowed to go to seed 
and wind-"borne seeds were carried to a nearby neighbor's clean fields. Canada 
thistles are conspicuous plants known to aH-~even our city cousins can recognize 
them. The losses they cause in crops and pastures are severe. Light infestations 
of only two plants per square yard will reduce wheat yields 18 percent. Dense 
patches nearly eliminate crop yields.
. Canada thistle control programs are not new. My father had such a pro­
gram hack in the 1930s. I served a vital part in his program--on the end of a hoe 
handle. Minnesota is undertaking a statewide Canada thistle control program in 
1966. Extension, regulatory, research, and commercial people are developing a co­
ordinated program to call- attention to the need to control Canada thistle and to 
publicize methods of control. -
What control methods are Best suited for a Canada thistle program? We 
in Minnesota are now giving serious thought to the potentials of the various con­
trol practices that might Be used. We are hoping to achieve more than thistle 
control if control means only the restriction of Canada thistle growth so that a 
crop can Be produced. Our goal is to reduce and, whenever possible, drastically 
reduce or exterminate existing Canada thistle infestations. We hope to convince 
farmers that eliminating dense thistle patches is worth the expenditure of con­
siderable time and money. At the same time, we want them to realize that large 
acreages with less dense thistle stands should receive enough attention to stop 
seed production and, if possible, gradually reduce the stand density. We hope 
that our statewide Canada thistle program will eventually lead to a substantial 
reduction in Canada thistle infestations in Minnesota.
How do we expect farmers to control Canada thistles? To eliminate the 
dense thistle patches that are a major source of further infestations, it may Be 
necessary for farmers to sacrifice crop production for several years. However, 
this sacrifice would not Be so serious as it seems Because crop production is 
poor, at Best, in dense thistle stands. A number of chemicals can Be used for 
patch treatment. These compounds will usually eliminate 95 to 100 percent of the 
thistle stand at a cost of 25 cents or more per square rod. The following chemi­
cals are suitable for treatments of this kind: (l) Picloram (Tordon*), (2) Di-
camba (Banvel-D*), (3) sodium chlorate, (h ) TBA (Benzac 1281* or Trysben 200*),
(5) TBA-Borate mixtures (Benzabor*, Amoco Noxious Weed Killer*, or Coop-TBA Gran­
ules*), and (6 ) TBP-2 ,t-D mixture (Tritac-D*, Amoco Noxious Weed Killer D*, or 
TBP Liquid Weed Killer*).
Farmers should use these chemicals as outlined on the label, keeping 
in mind the fact that residues will prevent crop production in the treated area 
for several years. One chemical, amitrol-T (Amitrol-T* or Cytrol*) can Be used 
on dense patches of thistles with loss of crop only during the year of treatment.
* Denotes trade names.
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Sprayed on Canada thistles in the hud stage at to 6 pounds per acre in high 
spray volumes, 40 to 60 gallons per acre,, amitrol-T usually reduces thistle 
stands about 90 percent. After plowing, amitrol-T treatment when thistle re­
growth is about 8 inches tall has also given effective control. Crops may be 
planted eight months after treatment. Once the original stand has been elimi­
nated, thistle seedlings must be controlled with 2 ,4 -D to prevent reinfestation 
from seed in the soil. I believe that the success of a Canada thistle control 
program rests on the willingness of fanners to spend the money and time to elimi­
nate dense stands of thistles. We hope that Minnesota farmers can be encouraged 
to carry out this phase of the program.
In the moderate to light infestations of thistles that cover larger 
areas, the treatments cannot be so costly or so detrimental to crop production 
as the patch treatments. Intensive cultivation is a possibility on land taken 
out of production in one of the various government programs. Cultivation at 
three- to four-week intervals from immediately after crop harvest one year until 
freeze-up the next year usually reduces the Canada thistle stand about 75 "to 90 
percent, according to South Dakota weed scientists. A field cultivator with duck- 
foot shovels is one of the best implements to use in the control of Canada thistle 
by cultivation. A double disk is considerably less effective.
A number of practices have been developed that will allow crop produc­
tion and still give substantial reductions in Canada thistle stands. Thistles 
in small grains and corn may be suppressed to prevent seed production by spray­
ing with 2 ,4 -D or MCPA. A combination of MCPA and dicamba may now be used in 
all small grains except spring barley. This combination suppresses Canada thistle 
more than either MCPA or 2 ,4 -D alone. Dicamba also can be used in corn for this 
purpose.
After-harvest treatments are essential if the thistle stands are to be 
reduced. After the crop has been harvested, spray or plow the thistle regrowth 
with 2 ,4 -D. When corn is grown, harvest late in the fall or in the winter pre­
vents use of an after-harvest treatment. In this case, a second spraying with
2 ,4 -D after lay-by will aid in reducing the thistle stand. Soybeans should not 
be grown in fields that are heavily infested with Canada thistles because chemi­
cal sprays cannot be used for thistle suppression.
Those of us involved in initiating the Minnesota Canada thistle control 
program believe that available control methods are good enough to make the program 
a success. We hope that Minnesota farmers can be persuaded to make the all-out 
effort necessary for success.
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PRE- EMERGENCE HERBICIDES FOR CORN 
E. L. Knake
Atrazine remains one of the most popular pre-emergence herbicides for 
corn. Corn tolerates it exceptionally well., and under favorable conditions it 
can give season-long weed control. Unfortunately, experimental granular formula­
tions tested in 1965 were generally not comparable to the wettable powder formu­
lation, and it appears that those using this product will need to continue to use 
the wettable powder for spraying.
One of the major problems with atrazine is the possibility of residue 
that may damage subsequent crops other than corn. Therefore, it is important to 
take precautions to avoid residue problems. We would still prefer band applica­
tions to broadcasting to help reduce the possibility of residue. However, herbi­
cide combinations with reduced rates of atrazine look promising and may open the 
door to more broadcasting.
Another weakness of atrazine is that it does not do a good job of con­
trolling crabgrass and panicum where they are a problem. Control of giant foxtail 
is also sometimes not so good as might be desired. Although atrazine sometimes 
does an adequate job of controlling various species of weeds, in general it does 
a little better job on the major broadleaves than on some of the annual grasses. 
Improved control of some of the annual grasses would be an advantage of a combi­
nation like atrazine and Ramrod.
Atrazine is one of the best pre-emergence herbicides for use on the 
light low-organic-matter soils; and when rates are adjusted accordingly, it is 
often satisfactory for soils with moderate amounts of organic matter.
Randox has been most popular where annual grasses like foxtail are the 
major problem on the moderately dark to dark soils of central Illinois. Al­
though some people tend to avoid Randox because of the irritation problem, many 
appreciate the fact that a granular formulation is available. Probably 80 to 
90 percent of the product is used in granular form. Its strong point has been 
providing good control of annual grasses on the darker soils without causing a 
residue problem. It may also control pigweed and give some control of lambs- 
quarter. Although it does not last long enough to give season-long control of 
weeds, the control is often adequate when it is supplemented with good cultiva­
tion and when populations are adequate to provide sufficient early shading. 
Supplementing a pre-emergence application of Randox with an early post-emergence 
application of 2 ,A-D for broadleaved weed control has been an effective, eco­
nomical, and practical program.
Ram-md has label clearance for use on corn. It was tested widely in 
1965 and appears to have considerable potential. Thus far corn has shown good 
tolerance to Ramrod. It gives better control than Randox on soils that are low 
in organic matter. It is less irritating than Randox, but appropriate precau­
tions should still be taken when using it. It is formulated both as a wettable 
powder for spraying and in granular form. Under favorable conditions it gives 
outstanding control of such annual grasses as foxtail and appears to be superior 
even to Randox in this respect. Pigweed and lambsquarter are about the only 
major broadleaves that it controls. We have not experienced and do not anticipate
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any residue problem -with Ramrod. Control lasts longer than with Randox, hut un­
less supplemented by other practices it does not last the entire season.
Randox-T controls annual grasses to about the same extent as Randox, 
and it gives fair control of broadleaved weeds. However, corn tolerance is only 
fair. We had more reports of corn injury from Randox-T in 1965 than in any 
previous year. We have also had occasional reports that the T part (TCBC) 
carried over and caused injury to soybeans the following season. Although the 
granular formulation of Randox-T has had some acceptance, we prefer Randox or 
Ramrod applied as a pre-emergence treatment and then supplemented by an early 
post-emergence treatment of 2 ,4-D to control broadleaved weeds.
Knoxweed was used widely enough in 1965 to give a good idea of its 
performance. On the basis of 1965 results, we would rate this combination of 
Efctam. and 2 ,4 -D fair in both weed control and crop tolerance. Neither Eptam 
nor 2 ,4-D has been outstanding alone. Although the combination looked promising 
in some earlier research trials, it did not appear to be outstanding when used 
under a wider variety of conditions. It is not irritating like Randox and does 
not have a residue problem like atrazine. It is available in both liquid and 
granular forms. It does not need to be incorporated as does Eptam. Although 
there appears to be less chance of corn injury with it than with either 2 ,4 -D 
pre-emergence or Eptam alone, the possibility of injury does exist. Although 
some applications have given satisfactory control of weeds, others have been 
disappointing. Knoxweed will probably continue to compete for a share of the 
corn acreage.
2 ,4 -D ester is still being used as a pre-emergence treatment for corn. 
It is easy to handle, is available in both liquid and granular forms, has no 
residue problem, and is low in cost. However, in comparison with some of the 
newer materials, it is considered only fair in weed control and crop tolerance.
It will control grass weeds as well as broadleaved weeds if rainfall occurs soon 
enough to move it down into contact with the very small weed seedlings soon 
after germination. Its persistence is relatively short. Corn injury sometimes 
occurs, but it is usually not considered serious.
Eptam is suggested to control wild cane and Johnsongrass seedlings in 
corn. Even though some corn injury may sometimes occur, it is considered better 
than having a serious infestation of wild cane or Johnsongrass competing with the 
crop.
Amiben has label clearance for corn at the rate of 2 pounds active 
per acre. However, this treatment is not suggested for use because the possi­
bility of injury to corn is considered too great. In many cases the 2 -pound rate 
does not give adequate weed control, and the 3-pound rate, as used for soybeans, 
does not have label clearance for corn because of the increased possibility of 
injury. Amiben is, however, one of the preferred pre-emergence herbicides for 
soybeans.
Lorox has label clearance for pre-emergence use on corn but is not sug­
gested for this use in Illinois because of limited corn tolerance.
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Susceptibility of weeds to pre-emergence herbicides for corn. We are 
past the stage where we can merely say that a herbicide controls grass or broad­
leaved weeds. A person with specific weed problems wants to know which grasses 
and which broadleaves. The chart on page 126 was prepared to help agricultural 
leaders, dealers, and farmers be more selective in choosing the correct herbi­
cides for specific weed problems. Other factors,, such as soil type, and persist­
ence, also need to be considered, but weed susceptibility is one of the major ones. 
Since this chart is a first attempt, we would welcome any suggestions for its im­
provement .
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CONTROL OF MAJOR WEED SPECIES WITH HERBICIDES FOR CORN
Pre-emergence Post-emergence
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Grasses:
Giant foxtail F G G G F G G P
Green foxtail G G G G F G G P
Yellow foxtail G G G G F G G P
Barnyard grass G G G G F G G P
Crabgrass F G G G F G F P
Panieum F G G G F G F P
Johnsongrass 
from seed P P P P P G F P
Wild cane P P P P P G F P
Yellow nutsedge F F P P P F F P
Broadleaves: 
Cocklebur F F P F F P F G
Jimsonweed F P P F F P F F
Lamb s quart e r G G F G G G G G
Annual morning-glory F P P F F P F G
Pigweed G G G G G G G G
Ragweed G F F G G F F G
Smartweed G P P F F P F F
Velvetleaf F P P F F F F F
Corn tolerance G G G F F F , F G
G - Good This chart gives a general rating. Under un-
F - Fair--varied results favorable conditions, some herbicides rated
P - Poor good or fair may give erratic or unsatisfac­
tory results. Under very favorable condi­
tions, control may be better than indicated.
CONDENSED FUNGICIDE RECOMMENDATIONS FOR LAWN AND TURFGRASS DISEASE CONTROL
Malcolm C. Shurtleff and M. P. Britton
Disease No.!/ Fungicide
Ounces per 
1,000 sq. ft. Remarks
Snow Molds 
(Typhula Blight 
or Snow Scald; 
Pink Snow Mold 
or Fusarium 
Patch)
4o4 Tersan OM
Ortho Lawn and Turf Fungicide 
Phenyl mercury^/
Panogen Turf Spray 
Dyrene
Stauffer Turf Fungicide 
Thimer
Mercury chlorides3/
Kromad + mercury chlorides 
Cadmium compound^/
Phenyl mercury + cadmium
6-8
k -6
See label 
3
6-8
4-6
4-6
Most materials may be applied dry, as sprays, or 
mixed with a granular fertilizer. Apply to prob­
lem lawn or fine turf areas before first heavy 
snow or cold, drizzly weather is forecast in late 
fall. Reapply 1 to 3 times during winter or 
early spring as snow melts. Follow manufacturer^ 
directions carefully. Follow recommended fer-
2-4 
4 + 2
See label 
See label
tilizer program for your area and type of grass. 
Keep phosphate level up. Do not apply fertilizer 
after about September 15, especially nitrogen.
Use lime only when needed. Mow frequently and at 
recommended height. Keep down thatch. Increase 
air circulation by pruning or removing dense 
trees and shrubs.
Fungicides are Lest applied on regular, protec­
tive schedule. For cool weather group, begin in 
early spring when first leaves are formed. Con­
tinue at 1 - to 2-week intervals until warm, dry 
weather. For warm to hot weather group, begin 
in mid-May (So. 111.) to mid-June (No. Ill.) . 
Continue weekly or oftener during moist weather. 
Disease is usually checked in lawns by mowing 
at recommended maximum height, collecting clip­
pings, keeping down thatch, avoiding over­
watering, fertilizing after recommended program, 
watering seldom but deeply, increasing air cir­
culation, growing resistant grasses, etc. See 
RPD No. 405. Zineb soil drenches (l lb./l, 000 
sq.. ft.) provides emergency control. Fungicides 
are not recommended to control these diseases in 
home lawns.
1/ RPD = Report on Plant Diseases. General reference: NC Regional Extension Pub. No. 12, "Lawn Diseases in the Mid­
west." For copies, write to Department of Plant Pathology, 218 Mumford Hall, University of Illinois, Urgana,
Illinois 61803.
2/ Phenyl mercury is sold as PMAS, Tag Fungicide, Liquiphene Turfgrass Fungicide, Merbam 10, Puraturf, etc.
3"/ Mercury chlorides mixtures are sold as Calo-clor, Calocure, Woodridge Mixture "21," Fungchex, and Bical.
4/ Cadmium compounds are sold as Cadminate, Caddy, Chipman Cadmium Turf Fungicide, Cadox, C 531^ Puraturf 177> etc.
Helminthosporium 405 Dyrene 4-8
(Leaf, Crown, and Difolatan (Folcid) 4
Root Disease Dithane M-45 2-4
Complex), Folpet (Phaltan) 4
Melting-out Ortho Lawn and Turf Fungicide 4-6
Stauffer Turf Fungicide 4-6
Zineb plus thiram 3 + 3
Act- dione-Thiram 2-4
Zineb
Daconil 2787 (For turf)
3-4
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la™  AND TURFGRASS DISEASE. CONTROL (Cont. )
Disease
RPD
No. y Fungicide
Ounces per 
1,0 0 0 sq, ft. Remarks
Dollar Spot Cadmium compound
Kromad
Dyrene
Ortho Lawn and Turf Fungicide 
Acti-di0ne-Thir am 
Mercury chlorides 
Panogen Turf Spray 
Tersan OM
Stauffer Turf Fungicide 
Thimer
Daconil 2787 (For turf)
See label 
3-t
t -8 .
t-6
2-t
l 1/2-t 
1 1/2-3 
t-8 
t-6 
t-6
Apply in spring, early summer, and all when 
temperatures average between 60 and 80 F. 
Cadmium materials last longest. Use same cul­
tural practices as for snow molds and Helmintho- 
sporium (above) and brown patch (below). Fol­
low manufacturer* s directions.
Brown Patch Mercury chlorides
Ortho Lawn and Turf Fungicide
Panogen Turf Spray
Ityrene
Difolatan (Folcid)
Thirarn 
Thimer 
Tersan OM
Mercury chlorides + thirarn 
Stauffer Turf Fungicide 
Daconil 2787 (For turf)
1 l/2-t 
t-6
l 1/2-3 
6-8 
k
3-5 
3-6 
6-8 
1 + 2 
t-6
Apply weekly in hot, moist weather. Avoid over- 
watering--especially in the evening--frequent 
sprinkling, and overfertilizing with quickly 
available, high-nitrogen-containing fertilizer. 
Increase air movement. Remove dew on golf greens 
early in morning. If used alone, Zineb, Acti- 
dione, and Kromad may increase brown patch. Dis­
ease is most severe when evening temperatures 
remain above 70 l1*
Powdery Mildew tO6 Karathane WD 1/2 Two or three applications are needed, 7 to 10
(Primarily
Bluegrass)
Acti-dione-Thiram 2-t days apart, in spring and fall when days are warm 
and nights cool. Disease is most serious in 
shady, damp locations. Affected turf may winter­
kill. Reduce shading and improve air movement, or 
grow shade-tolerant grass or ground cover.
Rust Acti-dione-Thiram 2-t Make three weekly applications when grass is
(Primarily Zineb or maneb 2-t growing slowly if at all. It is best to water
Bluegrass and 
Ryegrass)
Dyrene t-8 and fertilize to keep grass growing steadily 
(at least 1 inch of new growth per week) during
hot, dry -weather. Follow manufacturer1 s recom­
mendations carefully. Collect clippings. Blue- 
grass varieties differ greatly in resistance.
l/ See footnote 1, page 127*
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LAWN AND TURFGRASS DISEASE CONTROL (Cont.)
Disease
RL5“/
No .V___________ Fungicide
Fusarium Blight 
(Only Kentucky 
Bluegrass at 
present)
Dithane M-^ 4-5 
(reported effective 
in Pennsylvania)
Ounces per ........  ..........."™.~ ~ ^
1,000 sq. ft._______________________ Remarks____________________
See label Eusarium is most prevalent during hot, humid
weather when turf is grown under high nitrogen 
or deficient calcium levels.
Pythium Blight
(Primarily
Bentgrass)
Dexon See label Follow manufacturers recommendations carefully. 
Alternate with regular fungicide program. Use 
same cultural practices as for brown patch and 
Helminthosporium (both above). When Pythium is 
active, do not mow, water, or walk on affected 
turf before spraying.
Seed Rot, . Zineb, thiram, or captan 2 Apply as seedbed spray (in 5 to 10 gallons of
Damping-off, 
Seedling Blights
Ortho Lawn and Turf Fungicide 
Kromad
if water) after planting. Repeat if damping-off 
starts. Avoid overwatering, poor soil drainage, 
and low spots. Sow top-quality seed of perman­
ent grasses (treated with captan or thiram) in h  
well-prepared, fertile seedbed. Special turf vo 
areas are sometimes fumigated before planting. ’ 
See Cir. 893j ”Soil Disinfestation Methods and 
Materials,” for details. Methyl bromide, SMDC, 
Vorlex, Chloropicrin, etc., are often used.
Fairy Rings ^03 Phenyl mercury 
Panogen Turf Spray 
Tersan OM 
Thimer
(plus l/2-l oz. liquid 
detergent for every 3 gal­
lons of solution)
See label
(usually
double the
strength
used for
foliage
sprays)
Fungicides are not generally recommended. It is 
usually best to suppress symptoms. Pump large 
quantities of water 12 to 2 k inches deep into the 
soil, at 1-foot intervals just inside ring of 
dead grass. Use tree-feeding lance or root feeder 
attached to garden hose. Keep turf well watered 
and fertilized. Follow local recommendations.
See RPD No. 7()3 for treatment details. Mercury 
fungicides are very difficult to use and are not 
always satisfactory. May injure grass.
l/ See footnote 1, page 127 •
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LAWE AND TURFGRASS DISEASE COETROL (Cont.)
Disease Eo .1 / Fungicide
Ounce per 
1,0 0 0 sq. ft. Remarks
Eematod.es DBCP (Eemagon or Fumazone) 
(available as granules, dusts, 
wettable powders, emulsions, 
and mixed with fertilizers.)
See label First determine whether you have a nematode prob­
lem. Read RPD Eo. 1100, "instructions for Col­
lecting and Shipping Soil Samples for Eematode 
Determination." This job should be done by a 
competent nematologist in a well-equipped lab­
oratory. Test chemical first on a small area.
Slime Molds hoi Same fungicides as for 
Helminthosporium (above); 
where practical
These molds are non-parasitic and will soon dis­
appear. Wash, brush, or rake away. They follow 
rainy periods or heavy watering and do no harm.
l/ See footnote 1, page 127.
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CONDENSED SEED TREATMENT RECOMMENDATIONS FOR FIELD AND FORAGE CROPS
Donald H . Scott and Malcolm C . Shurtleffl/
Crop
RPS
No .2/ Diseases Fungicide Remarks
Barley 100 Black (semi-loose) 
and covered smuts
Ceresan M 
Ceresan M-DB,
Sow only certified, disease-free 
seed. If possible, apply fungicide
103 Seed-borne scab Ceresan L 5 days to 3 months before planting;
105 Septoria leaf blotch Chipcote 25 Ceresan M-DB is a drill-box treat-
106 Bacterial blights Chipcote 75 ment. Mercurial fungicides are
115 Spot blotch, net 
blotch, and stripe
Ortho LM Seed Protectant 
Ortho LM (concentrate)
extremely poisonous.
116 Scald Ortho LM (dry) Read and follow exactly all direc-
313 Anthracnose Panogen 15 tions, precautions, and dosages
113 Seed rot, root rots, 
pre-emergence damping- 
off, seedling blights
Panogen k2
Panogen PX
given on manufacturer’s label. 
Read Report on Plant Diseases 
No. 1001, "Fungicide Seed Treat-
ment for Small Grains.”
All treated seed must “be promi­
nently colored and labeled and 
shall not he mixed with food or 
feed (FDA Nov. b, 1963).
* * * *
Note: True loose smuts of barley, 
wheat, and rye can not be con­
trolled by chemical seed treat­
ment . Infected seed may be treated 
with hot water or by anaerobic 
storage. (See Report on Plant Dis­
eases Nos. 100 and 112.) Recom­
mended only for those who have nec­
essary e quipment.
Oats 103 Seed-borne scab Same as for barley If possible, apply a week to
106 Bacterial blights 3 months before planting, or use
1 1 1 Septoria leaf blotch Ceresan M-DB in the drill box.
H b Loose and covered smuts See under Barley (above).
1/ Graduate assistant in plant pathology extension and extension plant pathologist, respectively.
2/ RPD = Report on Plant Diseases. Copies are available from the Plant Pathology Office, 218 Mumford Hall, University
of Illinois, Urbana, Illinois 6l801.
CONDENSED SEED TREATMENT RECOMMENDATIONS (Cont.)
Crop
. .  ^  .
No .1/ Diseases Fungicide Remarks
Oats (cont.) 313 Anthracnose
309 Helminthosporium
113 Seed rot, pre-emergence
damping-off, and seed-
ling blights
Rye 103 Seed-borne scab Same as for barley Apply 2b hours to 3 months before
106 Bacterial blights planting; or use Ceresan M-DB in
116 Scald the drill-box. See under barley.
309 Helminthosporium
313 Anthracno se, smut s
113 Seed rot, pre-emergence
damping-off, and seed-
ling blights
Wheat ■ 103 Seed-borne scab Same as for barley Apply 2b hours to 3 months before
105 Septoria leaf and planting; or use Ceresan M-DB in
glume blotch the drill-box. See under barley.
106 Bacterial blights
313 Anthracnose
113 Seed rot, root rots,
pre-emergenee damping-
off, seedling blights,
and bunt.
Corn, Seed rot, seed-borne Captan!-/ Apply any time. Do not use mercury-
Sorghums, root rots, pre-emergence Thiram3/ containing seed disinfectants. All
Broom corn damping-off and Chloraniliw commercially produced field c o m
seedling blights Dichlone5./ seed is treated by the processor.
Kernel and head smuts Most sorghum seed now comes treated.
Helminthosporium leaf Arasan-^2 S is used on sorghums
blights after heading to protect against
315 Bacterial blights seed molds.
1/ See footnote 2, page 131-
2/ Captan (with or without dieldrin) is sold as Orthocide 65 and 75 Seed Protectant, Stauffer Captan 75 Seed Protectant,
Orthocide Dieldrin 60-15 Seed Protectant, Stauffer Captan-Dieldrin 60-15 Seed Protectant, Unico Captan-Dieldrin Seed 
Treater.
3/ Thiram (with or without dieldrin) is sold as Arasan 50 and 50-Red, Arasan 42-S, Arasan 75, Arasan SF-}(, Chipman-Thiram SE 75, 
Delsan A-D Seed Protectant, Millers Thiram 65W and 75^,Miller*s Thiram-Dieldrin 60-15, Panoram 75^ Panoram D-3 1, etc. 
b/ Chloranil is sold as Niagara Spergon Seed Protectant, Spergon, Spergon-SL, etc.
5/ Dichlone is sold as Niagara Phygon Seed Protectant, Phygon Seed Protectant, etc.
-I3
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CONDENSED SEED TREATMENT RECOMMENDATIONS (Cont.)
Crop
WD
No .1/ Diseases Fungicide . Remarks
Forage Grasses 103 Seed-borne scab C apt an Apply any time. A mercury-containing
(Bluegrass, 105 Septoria leaf blotch Thiram fungicide (see under barley) is
Bromegrass, 116 Scald Chloranil needed to eliminate disease-producing
Millets, 309 Helminthosporium leaf fungi and bacteria under the seed-
Orchardgrass, spots and blotches coat. Most forage grass seed, how-
Redtop, 311 Selenophoma leaf spot ever, cannot be treated with mercury
Reed canarygrass, 313 Anthracnose without seriously reducing germina-
Sudangrass, 314 Strip smut and other tion. Recommended fungicides--
Tall Fescue, smuts captan, thiram, and chloranil--are
Timothy) 315 Bacterial blights only protectants against organisms
113 Seed rot, seed-borne borne externally on the seed and
root rots, pre-emergence those that attack the germinating
damping-off, seedling seed or young seedling.
blights, and crown rots
Legumes 301 Black stem, Cercospora Captan
(Soybeans, leaf spot, Stemphyllium Thiram
Alfalfa, leaf spot, and downy Chloranil
Clovers, mildew (alfalfa and
Birdsfoot Trefoil, clovers)
Lespedeza, and 306 Seed rot, pre-emergence
other small-seeded 504 damping-off and seedling
legumes) blights (clovers, alfalfa 
and soybeans)
502 Bacterial blights 
(soybeans)
503 Brown spot, downy mildew, 
frogeye leaf spot, purple
seed stain, and anthrac­
nose (soybeans)
504 Stem canker, pod and 
stem blight (soybeans)
1/ See footnote 2, page 1 3 1.
Sow only certified, top-quality 
seed. Seed treatment is not gener­
ally recommended for soybeans, 
clovers, alfalfa, birdsfoot trefoil, 
and lespedeza. Seed treatment is 
justified only where seed is of poor 
quality or stands consistently fail. 
Read Reports on Plant Diseases 
No. 306, Seed Rot, Damping-Off, and 
Seedling Blights of Alfalfa and 
Clovers, and No. 506, Should Soy­
Beans Seed Be Treated? Apply fungi­
cide any time. Inoculate after 
treating seed and within 2 hours of 
time of planting.
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CONDENSED FUNGICIDE RECOMMENDATIONS FOR DISEASES OF 
COMMERCIAL VEGETABLE CROPS
Malcolm C. Shurtleff, M. B. Linn,and Donald H. Scotti/
Vegetable Fungicide Tolerances and Intervals Approved by the Food and Drug 
Administration and the U.S.D.A. as of January 1, 1966
The following tables give the tolerances in parts per million (ppm) and 
recommended time limitations between the last application at normal rate and 
harvest or date of last application (that will keep residues within tolerances 
set by the Food and Drug Administration). The listing of a chemical for a crop 
does not necessarily constitute recommendation for control of a disease on that 
crop by the Illinois Cooperative Extension Service and the Agricultural Experi­
ment Station. Specific recommendations are given on pages 2 to 18.
In some Instances a tolerance (ppm) has been set but a definite inter­
val has not been established. The absence of an Interval does not necessarily 
mean that the fungicide may not be used on that crop. Use of the fungicide would 
require such restrictions as "do not apply after first blooms appear" or "do not 
apply after edible parts form." In a few cases the Interval and dosage have been 
established, but the allowable ppm residue has not been determined. Here again 
this does not mean that the fungicide may not be used on that crop. It does 
mean, however, that until a tolerance is established It must be considered to be 
zero.
Growers must follow a spray program that will assure the production of 
vegetables with no excessive residues. Vegetables marketed with residues exceed­
ing F.D.A, tolerances may be injurious to consumers, may be confiscated, and may 
cause the grower to be brought to court, Using these fungicides according to 
dosage and timing schedules suggested in this publication will result in lawful, 
healthful vegetables,
For additional information, read Report on Plant Diseases No. 1000 
(revised), "Fungicide, Nematoeide, and Preservative Tolerances and Use Restric­
tions Approved by U.S.D.A, as of January 1, 19^6,"
Growers have nothing to fear from the law so long as they use fungi­
cides and other pesticides according to the label only on the crops specified, 
in the amounts specified, and at the times specified.
1/ Extension plant pathologist, professor of plant pathology, and extension as­
sistant in Plant Pathology, respectively.
Table 1. Fungicide Uses for Vegetables Approved by U.S.D.A. January 1, 1965
Crop
FDA-Permitted Tolerance
C apt an 
100 ppm.
Ferbam 
7 ppm.
Maneb
7 or 10 ppm.
Zineb
7 or 25 ppm.
Ziram 
7 ppm.
Asparagus root dip -- A post-harvest
Beans 0*,pp 7,b 7* 7 7 (snap)
Beet, garden 0,PP — -- 7(roots),25(tops) 7 (tops)
Broccoli PP plant bed 3 or trim & wash 7 7
Brussels sprouts PP — 0 7 0
Cabbage PP plant bed 7 7 7
Cantaloupe, muskmelon 0,ph,pp 0 0 0 0
Carrot 0 (roots) 7 (tops) 0 7 (tops) 7 (tops)
Cauliflower PP -- 0 7 7
Celery 0,pp 0 (strip & wash) 0 ( strip & wash) 0 (strip & wash) 0 (strip &wash
Chinese cabbage ~ — — 7 --
Corn, sweet and pop 1 0 ,B,pp — 0,B 0,B --
Cucumber 0,ph 0 0 0 0
Eggplant 0,pp -- . 0 0 0
Endive, escarole A - - 7 and wash 7 - -
Kale, collards PP — - 7 0
Kohlrabi PP - - 0 half grown 7
Lettuce 0,pp plant bed 7 (strip & wash) 7 (leaf), 5 (head) --
Mustard greens — — 7 _ M
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Table 1. Fungicide Uses for Vegetables Approved by U.S.D.A. January 1, 1965 (Cont.)
Crop
FDA-Permitted Tolerance - -  ■ -
Captan
100 ppm.
Ferbam 
T ppm.
Maneb
7 or 10 ppm.
Zineb
7 or 2*5 ppm.
Ziram 
7 ppm.
Onions °iPP - - 0 7 (green) 0 (dry)
Peas PP — i: — 10, PP 1
Peppers 0,pp plant bed 0 0 0
Potato!!:/ 0,ph 0 0 (0.1 ppm.) 0 0
Pumpkin 0 — 0 0 0
Radish - - -- - - 0 0
Spinach 0,ph — 7 and wash 7 0
Squashes 0 0 0 0 0
Sugar beets!*/ 0,B - - 10 ( b'j ppm.) 30,B —
Swiss chard — - - -- 7 --
Tomato 0,PP 0 0 0 0
Turnip, rutabaga -- 0 — 7 (tops) , 0 (roots) 0
Watermelon 0 0 0 0 0
* Number indicates number of days between last application and harvest; 0 = harvest.
A = Post-harvest application to ferns only, or young plantings that will not be harvested.
B = Do not feed treated tops or forage to dairy animals or animals being finished for slaughter, 
ph = Cleared for use as a post-harvest dip at 0.12 percent, 
pp = Cleared for use as a preplanting soil treatment.
a/ Tolerances are not needed for pesticides applied only to the foliage and not translocated to the tubers or roots.
-9
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*•Table 2. Label Information on Fungicides of Less General Use
Fungicide (Tolerance)' Crops and Use Restrictions
COPPER, FIXED (including 
BORDEAUX MIXTURE)
Exempt if used in accordance with good agricul­
tural practices. Not exempt if used at time of 
or after harvest.
DIAMMONIUM ETHYLENE BIS- 
DITHIOCARBAMATE (Amobam) 
(7 or 25 ppm. as Zineb)
CHLORANIL (Spergon)
DEXON
DICHLONE (Phygon) 
(3 or 15 ppm.)
DICHLORAN (Botran)
DIFOLATAN (Folcid) 
DINOCAP (Karathane) 
DYRENE (1 or 10 ppm.)
FOLPET (Phaltan)
(50 ppm.)
HEXACHLOROPHENE (Nabac) 
(0 ppm.)
Celery, Corn— to harvest; Onion, Potato, Pumpkin, 
Spinach, Squash, Tomato--7 days; Lettuce, Peppers-- 
plant bed soil drench.
Cantaloupe (Muskmelon)--to harvest; Beets, Lettuce, 
Spinach (2 lb. plus 26 lb. sulfur per acre)— to 
harvest; Celery, Cole Crops, Lettuce, Mustard, 
Spinach, Turnip— plant bed soil treatment; Sweet 
Potato--root or sprout dip before bedding.
Cleared only for seed treatment use on Corn, Beets, 
Peas, Beans.
Beans--7 days; Cabbage- -28 days after setting com­
bined with 30io sulfur; Celery, Potato (foliage), 
Tomato, and Watermelon— to harvest; Potato--seed 
piece dip; Tomato--plant bed treatment; Sweet Po­
tato- -post-harvest to potatoes before storage and 
sprout dip before planting. Peas— seed treatment 
only.
Sweet Potato--post-harvest dip or spray--see label; 
Garlic, Onion--soil application before seeding or 
spray to soil around sets or bulbs.
Potato— no-residue basis; no limitations on time 
before harvest is required.
Cantaloupe (Muskmelon), Cucumber, Honeydew Melon, 
Pumpkin, Squash, and Watermelon--! days.
Cantaloupe (Muskmelon), Cucumber, Garlic, Honeydew 
Melon, Onions, Pumpkin, Potato, Shallot, Squashes, 
Tomato, Watermelon, and Celery (strip and wash)—  
to harvest.
Cantaloupe (Muskmelon), Cucumber, Garlic, Honeydew 
Melon, Leek, Lettuce, Onions, Potato (foliage), 
Pumpkin, Shallot, Squashes, Tomato, and Watermelon- 
to harvest; Celery- - J  days.
Potato--to harvest; Cucumber--3 days; Peppers, 
Tomato--5 days; Beans, Cabbage, Celery, Watermelon- 
drench In seed row areas until seedling plants 
established. (Do not feed treated foliage to live­
stock. )
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Table 2. Lai)el Information on Fungicides of Less General Use. (Cont.)
Fungicide (Tolerance) Crops and Use Restrictions
MERCURIC CHLORIDE 
(0 ppm.)
Broccoli, Brussels Sprouts, Callage, Cauliflower, 
and Kohlrali--apply A oz. of 0.1% solution around 
lase of young plant after transplanting (l gal. per 
35 ft. of row). Do not apply after edible parts 
start to form. Potato— seed-piece treatment only. 
Soak uncut tulers 1 1/2 hours (A OZ ./30 gal. water).
MERCUROUS CHLORIDE 
(C ppm. )
Early-season use only. Broccoli, Callage, Cauli­
flower, Cole Crops, Onion, Radish, and Turnip-- 
apply around lase of young plants. Repeat appli­
cation 2 or 3 times. Dip roots of transplants in 
A°jo dust lefore transplanting.
NABAM, l8-22/o liquid Used with zinc, iron, or manganese salts--the toler­
ances for ZINEB, FERBAM, or MANEB apply. When used 
without zinc, iron, or manganese salts, use to harvest 
on: Beans, Callage, Cantaloupe (Muskmelon), Celery, 
Cucumber, Cucurlits, Eggplant, Onions, Peppers, Po­
tato, Squashes, Tomato, and Watermelon.
NAB AM, 93/0 WP 
(Dithane A-Ao )
Used with zinc, iron, or manganese salts--the tol­
erances for ZINEB, FERBAM, or MANEB apply.
OXYQUINOLINE SULFATE (Fulex 
A-D-O, Wilson’s Anti­
Damp, Sunox)
Soil treatment. Preplanting or as seedlings emerge 
(l oz. of 6 7.5/* solution in 20 gallons of water. 
Apply 1 qt. per square foot).
PCNB (Terraclor, Brassicol, 
Fungiclor) (0 ppm.)
Beans--lase of plants lefore llossoming or soil 
and seed treatment at planting; Broccoli, Brussels 
Sprouts, Callage, and Cauliflower--transplant solu­
tion (3/A pint per plant) or soil treatment prior to 
planting; Lettuce (head)--land treatment when plants 
2 to 3 inches tall and 10 days later (25 to 55 days 
pre-harvest); Pepper, Potato, and Tomato--soil treat­
ment at or lefore planting. (Do not feed treated 
lean vines to livestock.)
SODIUM DIMETHYL DITHIO- 
CARBAMATE
Used with ferric or zinc sulfate. See FERBAM or 
ZIRAM.
STREPTOMYCIN (alone or with 
1.5$ oxytetracycline)
(0 ppm.)
Cucumber, Peppers, Tomato--lefore fruits appear; 
Beans--lefore pods appear on table leans or on 
seed crop (do not feed treated lean vines to 
livestock); Celery, Peppers, Tomato--plant leds 
only; Potato--seed-piece dip.
SULFUR, LIME, AND LIME 
SULFUR
Exempt when used in accordance with good agricul­
tural practices. Caution--these fungicides are 
often combined with other pesticides which may not 
le exempt from tolerance restrictions. See label.
-139-
Table 2. Label Information on Fungicides of Less General Use. (Cont.)
Fungicide (Tolerance) Crops and Use Restrictions
THIRAM, TMTD 
( 7 ppm.)
Tomato— to harvest; Onions— furrow treatment;
Celery— 7 days (strip, trim, and wash); Sweet Po- 
tato--preplant root dip. Seed treatment: Canta­
loupe (Muskmelon), Cucumber, Okra, Pumpkin, Squashes 
Watermelon, Peanuts (Warning: Do not use treated 
seed for food, feed, or oil.)
ZINC DIMETHYLDITHIO- 
CARBAMATE-MERCAPTO- 
THIAZOLE (Mixture)
Potato--to harvest; Tomato--5 days.
ZINC ION AND MANEB
(manganous ethylenebis- 
dithiocarbamate)
(Dithane Manzate D 
Maneb Fungicide)
Melons (Cantaloupe, Casaba, Honeydew, Muskmelon, 
Persian, Watermelon), Potato--to harvest; Cucumber, 
Pepper, Pumpkin, Squash, Tomato--do not apply after 
fruit buds form; Onion (dry bulb)--7 days. Do not 
apply to exposed bulbs. Sugar Beet--10 days. Do 
not feed treated tops to livestock; Asparagus-­
post-harvest application to ferns, or young plant­
ings that will not be harvested.
Table 3* Condensed Fungicide Recoxmnendations for Diseases of Commercial Vegetable Crops
Malcolm C . Shurtleff, M. B. Linn, and Donald H. Scotti/
Vegetable
- T E C -
No .2/ Diseases Fungicide (lb./Acre)3./ Remarks
Asparagus 915 Damping-off, seed- 
borne Fusarium wilt
Calogreen (7 oz./lb.) Treat seed only if stands have been poor 
in the past.
93^ Rust, leaf and 
branchlet blights
Zineb (3 lb./A) Apply to non-harvested fields through­
out season to August 15; to harvested 
fields after cutting. Apply at 7~ to 
10-day intervals. May combine with in­
secticides to control asparagus beetles, 
cutworms, etc. (Ext. Cir. 8 9 7)
Beans (garden, wax, 
and lima)
915 Seed decay, damping- 
off, seed-borne stem 
blights and root rots
Thiram, captan, or 
chloranil plus insec­
ticide (e.g., diel- 
drin, or lindane)
Treat seed any time if not previously 
treated by producer. Plant only certi­
fied, western-grown seed.
Rust, anthracnose, 
fungus leaf spots, 
pod and stem spots
Maneb or zineb
(2-3 Vo./A)
Apply at 7- to 10-day intervals during 
moist weather. Combine with insecti­
cides to control bean beetles, aphids, 
leafhoppers, blister beetles, etc. 
(Ext. Cir. 8 9 7).
NHE
b j
Mosaics Use insecticides to control aphids that 
transmit the viruses. Must kill aphids 
before they feed (Ext. Cir. 8 9 7)• Con­
trol weeds in and around fields.
- - x- x-- w ----- ^ or---------------  X-------- x-------------- ' -------------------------------------------  —  x - -  —  - x- -  - -  y - - x  v
2/ RPD = Report on Plant Diseases; NHE = Natural History Entomology release. General references: Illinois Extension
Circular 802, (revised), "Vegetable Diseases," and Illinois Extension Circular 897; "1985 Condensed Insecticide 
Recommendations for Commercial Vegetable Growers." Materials available in County Extension Offices.
3/ Dosages: The quantity of material listed is the pounds of active (actual) ingredient to be applied to one acre un­
less stated otherwise (i.e., 3 lb./A; 2 lb. 50*f> WP; 20 lb. 5$ dust). Abbreviations used: A = acre; WP = wettable 
powder; lb. = pound(s); pt. - pint(s); gal. = gallon(s); T = tablespoon(s)--level; sq. ft. = square foot or feet.
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: • ‘J - j Table 3. Condensed Fungicide Recommendations for Diseases of Commercial Vegetable Crops (Cont.)
Vegetable
"RPD ' 
No .1/ Diseases Fungicide (lb./Acre)2/ Remarks
Beans, etc. (cont.) White mold PCNB 20 (20 lb./A) or 
PCNB 75 (5 lb./A)
Apply to base of plants just before 
bloom. Do not feed treated vines to 
livestock.
Beet (garden and 
sugar), Mangel, Man­
gold, Spinach, Swiss 
Chard, New Zealand 
Spinach
915 Seed rot, damping-off, 
seed-borne leaf spot 
and anthracnose
Thiram, captan, 
dichlone or Dexon
Treat seed any time or buy treated seed. 
Post-planting and watering with captan 
(l-2 lb./lOO gal.), using 1 pint/sq. ft5., 
gives good control of damping-off.
951 Cercospora leaf spot, 
downy mildew
Maneb or zineb (2-3 
lb./A) or fixed copper 
(2-3 lb. metallic/A)
Apply every 1 to 2 weeks during rainy 
periods. May combine with insecticides 
to control aphids, leafhoppers, cater­
pillars, leaf miner, etc. (Ext. Cir. 8 9 7)
NHE
^7
Mosaics, virus yellows Use insecticides to control aphids and 
plant bugs that transmit the viruses. 
Must kill insects before they feed (Ext. 
Cir. 8 9 7).
Cabbage, Broccoli, 
Brussels Sprouts, 
Cauliflower, Chinese 
Cabbage, Collards, 
Horseradish, Mustard, 
Kale, Kohlrabi, 
Radish, Rutabaga, 
Peppergrass, 
Watercress
915
92^
955
9^8
Seed rot 
Black rot 
Blackleg
Radish black root, 
Alternaria blight
Hot water then thiram, 
captan, chloranil or 
Semesan
Buy western-grown seed. Sow only seed 
treated with hot water. Control cab­
bage root maggots, cutworms, cabbage 
worms, etc. (Ext. Cir. 8 9 7)* Four- 
year rotation.
902
916
9^2
Wirestem (Rhizoctonia), 
Damping-off, seed rot, 
Botrytis blight
PCNB-captan mixture Dust or spray on soil just before or 
after planting. Follow manufacturer’s 
directions carefully.
923 Clubroot PCNB 75 (3 1B./50 gal.) 
or
Apply in transplant water or starter 
solution, 3A  pint per plant (about 
i+OO to 600 gal./A).
Calomel A  OZ ./50 gal.) 
or Calogreen (8 oz./^O 
gal.)
Apply in transplant water (l/3 pt./ 
plant). Do not use on broccoli and 
cauliflower. Also gives maggot con­
trol in outdoor beds.
l/ See footnote 2, page 
2/ See footnote 3 , page
7.
7.
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Table 3* Condensed Fungicide Recommendations for Diseases of Commercial Vegetable Crops (Cont.)
Vegetable
RPD
No..i/ Diseases Fungicide (lb./Acre)2/ Remarks
Cabbage, etc. 
(cont.) 9 6O
962
9^2
Downy mildew. 
Leaf spots, 
White rust, 
anthracnose 
Botrytis blight
Maneb or zineb 
(2-3 lb./A)
Apply at 5“ "to 7-day intervals (3-5 
days for radish) in wet weather. Use 
maneb or chloranil (Spergon) in seed­
bed ( 2  Ib./lOO gal.). Good coverage 
important; may need spreader-sticker. 
May combine with insecticides to con­
trol aphids, cabbage worms, diamond- 
back moth larva, etc. (Ext. Cir 8 9 7)*
HHE
47,^5
963
Mosaics, black ring- 
spot
Use insecticides to control aphids and 
cabbage worms that transmit the viruses. 
Must kill insects before they feed-- 
especially in seedbed (Ext. Cir. 8 9 7)*
9 6 1 Brittle root or 
curly top (primarily 
horseradish)
Use insecticides to control leafhoppers 
that transmit the virus (Ext. Cir 8 9 7)* 
Apply when leafhoppers first noticed. 
Additional applications may be necessary 
if infestation is severe.
Carrot, Parsnip 915 Seed rot, damping- 
off
Thiram, captan, 
chloranil or dichlone
Treat seed any time. May combine with 
insecticides.
903 Aster yellows Use insecticides to kill leafhoppers 
that transmit the virus, before they 
feed (Ext. Cir. 8 9 7)* Begin when plants 
2 to 3 inches tall; apply weekly for 
A weeks. Control weeds in and around 
plantings.
9 3 8 Cercospora leaf spot 
and Alternaria leaf 
blight
Maneb or zineb
(2-3 lb./A)
Apply at 5- to 10-day intervals during 
rainy periods. Thorough coverage essen­
tial. Start around June 15.
Parsnip root canker Fixed copper
(3-A lb. metallic/A)
Apply at 10-day intervals beginning Au­
gust 1. High ridging to cover shoulders
very beneficial.
l/.See footnote 2/page J.
Table 3- Condensed Fungicide Recommendations for Diseases of Commercial Vegetable Crops (Cont.)
Vegetable
RPD , 
No.i/ Diseases Fungicide (lb./Acre)£/ Remarks
Celery, Celeriac, 
Dill, Parsley
915 Seed rot, damping- 
off, seed-borne 
blights
Hot water then thiram, 
captan, chloranil or 
Semesan
Treat seed just before planting or buy 
treated seed. If damping-off starts, 
spray plants and soil 2 to 3 times,
5 to 7 days apart. Use zineb (l T/gal.) 
Three-year-old seed is free of late 
blight.
Leaf blights and 
spots
Maneb, zineb or 
Dyrene (2-3 lb./A)
Use ziram, ferbam, or thiram ( 2 T/gal.) 
in seedbed. Apply every 7 to 10 days 
in field except during very dry weather
M E
^7
Mosaics, calico 
ringspot
Use insecticides to control aphids that 
transmit the viruses. Must kill aphids 
before they feed (Ext. Cir. 8 9 7)* Con­
trol weeds in and around plantings.
Aster yellows Use insecticides to control leafhoppers 
that transmit the virus. Must kill 
leafhoppers before they feed. Control 
weeds in and around plantings.
Corn (sweet and pop) 915
M E
27
Seed rot, seedling 
blights, seed-borne 
root and stalk rots, 
leaf blights
Captan or thiram plus 
insecticde (e.g., 
dieldrin or lindane)
Treat seed any time or buy seed treated 
with both a fungicide and an insecticide
907
M E
36
Bacterial wilt Apply insecticides over row to control 
flea beetles that transmit the wilt 
bacteria (Ext. Cir. 8 9 7)* One to 6 
sprays may be required, 3 1° 5 hays 
apart. Start the day before corn comes 
np
l/ See footnote 2, page 7- 
2/ See footnote 3* page 7*
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Table 3- Condensed. Fungicide Recommendations for Diseeases of Commercial Vegetable Crops (Cont.)
Vegetable
RPD 
No .1/ Diseases Fungicide (lb./Acre)—/ Remarks
Cucumber
Muskmelon,
(Cantaloupe),
Pumpkin,
Squashes,
Watermelon,
Chayote,
Gherkin
915
NHE
27
Seed rot, damping-off, 
seed-borne anthrac- 
nose, angular and 
Alternaria leaf spots, 
scab, fusarium wilt, 
gummy stem blight or 
black rot
Mercuric chloride 
then captan, thiram, 
chloranil or Semesan 
plus insecticide 
(e.g., dieldrin)
Treat seed or buy treated seed. Sow 
only certified, western-grown seed. 
Watering after planting with captan 
(2 lb./lOO gal. at 1 gal./l25 sq. ft., 
every 5 to 7 days) controls damping- 
off. May combine with insecticides 
to control seed-corn maggots in seedbed.
905
NHE
k6
Bacterial wilt Use insecticides to control cucumber 
beetles that transmit the causal bac­
teria. Must kill beetles before they 
feed (Ext. Cir. 8 9 7)* Applications 
needed from young seedlings to mature 
plants. Thorough coverage is essential.
920
927
928 
918
Anthracnose,
Downy mildew,
Scab, blossom blight, 
Leaf spots and 
blights, fruit spots 
and rots, gummy stem 
blight or black rot
Maneb or zineb 
(2-3 lb./A)
Use captan or ziram (2-3 lb./lOO gal.) 
on young plants. Apply at J- to 10-day 
intervals from seedling emergence until 
vining. Start maneb or zineb after 
vines begin to run. Repeat at 5“ to 10- 
day intervals until 7 to 10 days before 
harvest; keep new growth covered. May 
combine with insecticides to control 
cucumber beetles, aphids, vine borer, 
pickle worm, etc. (Ext. Cir. 8 9 7)*
919 Angular leaf spot Fixed copper 
(2-3 lb. metallic/A) 
or soluble copper 
(TC-90, Sol-Kop 10)
Apply at 5- to T-&ay intervals in warm, 
wet weather; or mix with zineb or maneb 
(2 Ib./A). Begin when plants start to 
vine or disease first appears.
926
NHE
^6,^7
Mosaics Use insecticides to control aphids and 
beetles that transmit the viruses (Ext. 
Cir. 897). Must kill insects before 
they feed. Control weeds.
1/ See footnote 2, page 7. 
2/ See footnote 3j page 7.
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Table 3 . Condensed Fungicide Recommendations for Diseases of Commercial Vegetable Crops (Cont.)
-- — — ------ ----
Vegetable
RPD
No .1 / Diseases Fungicide (lb./Acre)2/ Remarks
Cucumber, etc. 
(cont.)
925 Powdery mildew Karathane WD (8 oz./lOO 
gal.) plus spreader- 
sticker
Dust or spray. Thorough coverage es- 
ential. Repeat 5 to 10 days later. Do 
not apply within week of harvest.
Eggplant 915
9^9
950
Seed rot, seed-borne 
anthracnose 
Phomopsis and 
Verticillium wilt
Hot water then thiram, 
captan or Semesan
Treat seed just before planting.
916 Seed rot, damping- 
off, stem blight
Captan or ziram 
(1-2 lb./lOO gal.)
Seedbed or flat spray, 5 gal./lOO sq. ft 
Repeat at 5“ to 7 -day intervals.
9k9 Blight (Phomopsis, 
Alternaria, 
Cercospora), 
anthracnose
Maneb, zineb, ziram, 
or captan (3 lb./A)
Start when disease first evident, or 
first fruits half mature. Repeat at 
7- to 10-day intervals. Do not use 
copper fungicides on eggplant. May
combine with insecticides to control 
flea beetles, aphids, climbing cutworms, 
corn earworm, etc. (Ext. Cir. 8 9 7).
Lettuce, Endive, 
Escarole, Salsify
916
9^2
Seed rot, damping- 
off, gray mold
PCNB-captan mixture Dust seed lightly with captan 75• Then 
apply PCNB-captan as dust or spray just 
before or just after seeding. Follow 
manufacturer^ directions. Field use 
only.
Bottom rot, drop, PCNB 75 (2 1/2-3 It. Use on head lettuce only. Begin when
stem or crown rot in 125 gal./A) plants 2-3 inches tall. Repeat 10 days 
later (25-55 days pre-harvest). Follow 
manufacturers directions.
Aster yellows, 
white heart-"
Use insecticides to control leafhoppers 
that transmit the virus. Must kill 
leafhoppers before they feed (Ext. Cir. 
8 9 7)* Applications needed throughout 
season. Also dust or spray weed borders
L/ See footnote 2, 
5/ See footnote 3>
page
page
7 .
7 .
Table 3* Condensed Fungicide Recommendations for Diseases of Commercial Vegetable Crops (Cont.)
Vegetable
RPD
No.!/ Diseases Fungicide (lb./Acre)£/ Remarks
Lettuce, Endive, 
Escarole, Salsify 
(cont.)
9 b6
M E
47
Mosaics Use insecticides to control aphids that 
transmit the viruses. Must kill aphids 
before they feed (Ext. Cir. 89?)* Sow 
only mosaic-indexed seed. Control 
weeds in and around plant-growing area. 
Keep new and old beds as far apart as 
possible.
9 k 2 Gray mold, downy 
mildew, other fungus 
leaf spots, white 
rust
Maneb or zineb
(2-3 It)./a )
Apply at 5“ to 7-day intervals in cool, 
damp weather. Do not apply within 10 
days of harvest. May combine with in­
secticides to control aphids, leafhop- 
pers, caterpillars, flea beetles, etc. 
(Ext. Cir. 897).
Okra 915 Seed rot, damping- 
off
Thiram, captan, 
chloranil or dichlone
Seed treatment. Apply any time.
Onion, Garlic, 
Chives, Leek
933
915
M E
50
Smut
Seed decay, damping- 
off, seed-borne 
purple blotch
Thiram or captan Apply to seed any time (RPD 933)* For 
onion sets, use 1 lb. (lOC$ active) to 
20 lb. seed; for bulb onions, wet seed 
with Methocel sticker and then treat 
with 8 lb. thiram 75 or captan 75 to 
8 lb. seed. For pickling and green 
bunching onions, same as for bulb onions 
but use l/2 dosage. Control seed- and 
bulb-feeding insects (Ext. Cir. 897)•
931
9^2
930
Blast, downy mildew, 
purple blotch 
Gray mold blight 
Neck rot
Maneb, zineb or 
Dyrene (2-3 lb./A) 
plus spreader-sticker
Apply every 5 to 7 days in moist weather 
May combine with insecticides to control 
thrips, onion maggots, cutworms, etc. 
(Ext. Cir. 897)*
1/ See footnote 2, page J .  
2/ See footnote page J .
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:>* vuur. u  Table 3« Condensed Fungicide Recommendations for Diseases of Commercial Vegetable Crops (Cont.)
-  . - . •, . .. - 1.^ • :
Vegetable
- spj)
No.±/ Diseases Fungicide (lb./Acre)^/ Remarks
Onion, etc. 
(cont.)
M E
k j
Yellow dwarf, mosaics Use insecticides to control aphids that 
transmit the viruses. Must kill aphids 
before they feed (Ext. Cir. 8 9 7)* Keep 
new and old plantings as far apart as 
possible.
Pea, Lentil 915
9^5
912
Seed decay, damping- 
off, seed-borne 
foot rots 
Ascochyta and 
Mycosphaerella 
blights
Fusarium wilts, 
and bacterial 
blights
Thiram, captan, 
dichlone or Semesan 
plus insecticide 
(dieldrin or lindane)
Treat seed any time or buy seed treated 
with fungicide-insecticide. Sow certi­
fied, western-grown seed. Where captan 
and thiram are used, friction may reduce 
seeding rate so graphite (l oz./bu.) 
should be added.
945 Leaf and stem spots 
or blights
Zineb or maneb 
(2 lb.A)
Apply weekly in rainy weather where 
diseases have been severe in past.
9^7
RHE
47
Mosaics, streaks, 
stunt, mottle, wilt
Use insecticides to control aphids and 
other insects that transmit the viruses. 
Must kill insects before they feed (Ext. 
Cir. 897). Also treat field borders.
Powdery mildew Karathane WD 
(5-8 oz./lOO gal.) 
or sulfur-lime dust 
(!+■ parts sulfur,
6 parts lime) 30 lb./A
Do not apply at air temperature above 
80° F. or when plants are in flower. 
Two applications, a week apart, when 
mildew first appears should be suffi­
cient .
Peanut 915 Seed rot, seedling 
blights
Thiram or chloranil Treat seed any time.
l/ See footnote 2, page 7 . 
2/ See footnote 3> page 7*
Table 3. Condensed Fungicide Recommendations for Diseases of Commercial Vegetable Crops (Cont.)
Vegetable
RPD 
No .1/ Diseases Fungicide (lb./Acre)j~/ Remarks
Potato, Irish 915
950
Seed-piece decays, 
seed-borne 
Verticillium wilt
Captan, thiram, 
chloranil, Semesan 
Bel, dichlone or 
zineb
Apply as dust or dip to cut or uncut 
tubers. Follow manufacturer’s direc­
tions. Tubers should be well corked 
over before planting.
9^3 Blackleg Streptomycin May combine with treatment for seed- 
piece decays. Use uncut, B-size, cer­
tified seed.
935
936
Early blight 
Late blight
Maneb or Dithane M-45
(2-3 It./a )
Apply at 4- to 10-day intervals. If 
rainy, shorten interval; if dry, lengthen. 
For "finish up" sprays use fixed copper 
(3 lb. metallic/A). May combine with 
insecticides to control leafhoppers, 
flea beetles, aphids, Colorado potato 1
beetles, etc. (Ext. Cir. 897)* &' 00
909 Common scab, 
black scurf 
(Rhizoctonia)
PCNB
.... 1 i
May help on mineral soils. Work into 
top 4-6 inches of soil at or before 
planting. Follow manufacturer’s direc­
tions carefully.
NHE
22,47
Mosaics, leaf roll, 
mottle, purple-top, 
yellow dwarf
Use insecticides to control aphids, 
leafhoppers and other insects that 
transmit the viruses. Must kill in­
sects before they feed (Ext. Cir. 8 9 7)*
Rhubarb Root and crown rots Fixed copper Drench crowns early in spring and after
(3 lb. metallic/A) harvest. Plant only in well-drained
soil.
Leaf and stalk spots, Thiram, maneb, fixed Avoid applications from 2 weeks before
anthracnose copper or captan harvest until cutting is completed.
May combine with insecticides to con­
trol stalk borers and rhubarb curculio 
(Ext. Cir. 8 9 7).
1/ See footnote 2, page 7* 
2 / See footnote 3> page J.
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Table 3. Condensed Fungicide Recommendations for Diseases of Commercial Vegetable Crops (Cont.)
Vegetable
"RED 
No .1/ Diseases Fungicide (lb./Acre)2/ Remarks
Rhubarb (cont.) NHE
b j
Mosaics, ringspots Use insecticides to control aphids that 
transmit the viruses. Must kill aphids 
before they feed (Ext. Cir. 897)*
Sweet potato 953
95^
957
Black rot 
Fusarium wilt 
Scurf
Mercuric chloride 
or Semesan Bel
Dip disease-free seed stock just before 
planting. Seedbed disinfestation (Ext. 
Cir. 893)* Three- to ^-year rotation.
95^
958
957
Fusarium wilt 
Foot rot 
Scurf
Zineb, thiram or 
ziram (l 1/ 2 oz./gal.)
Dip roots and base of sprouts just be­
fore planting. Do not rinse after 
treatment. Seedbed disinfestation 
(Ext, Cir. 893)* Four- to 5-year ro­
tation.
952 Storage rots SOPP or sodium 
orthophenylphenate
Helps to reduce transit and market losses 
due to Rhizopus soft rot and black rot.
Tomato
(General reference: 
Ext. Cir. 809> 
"Tomato Diseases 
and Insect Pests")
915
910
908
929
9 k l
Seed decay, 
seed-borne 
bacterial spot, 
speck and canker, 
Early blight, 
Septoria blight, 
anthracnose 
Fusarium wilt, 
Leaf mold
Hot water then 
captan or thiram
Treat seed, buy treated seed, or certi­
fied, disease-free transplants.
910 Bacterial spot Fixed copper- 
streptomycin mixture
Start when seedlings emerge and apply 
every 5 days. In field, use fixed 
copper (2 lb. metallic/A) plus maneb 
(2 lb./A).
1/ See footnote 2, page 7• 
2/ See footnote 3> page J ,
Table 3. Condensed Fungicide Recommendations for Diseases of Commercial Vegetable Crops (Cont.)
Vegetable
RPD 
N0.1/ Diseases Fungicide (lb./Acre)2/ Remarks
Tomato (cont.) 916
908
Damping-off, 
seedling blights 
Collar rot
Captan- or ziram-PCNB 
mixture
Dust or spray in seedbed. Follow the 
manufacturer’s directions. Apply as 
plants emerge so spray runs down stems 
onto soil. Repeat every 4 to 7 days 
until 10 days before transplanting.
908
913
9 k i
Septoria blight, 
early blight, 
anthracnose 
Late blight and 
buckeye rot, 
gray leaf spot 
Leaf mold
Maneb or zineb 
(3-4 lb./A)
Apply every 7 to 10 days after first 
fruit clusters form. Five or more 
sprays may be necessary, depending on 
the weather. Combine with insecticides 
to control flea beetles, climbing cut­
worms, hornworms, fruit flies, blister 
beetles, etc. (Ext, Cir. 897)* Soil 
surface spray of maneb after last cul­
tivation improves anthracnose control.
917
M E
^7
Mosaics Use insecticides to control aphids and 
beetles that transmit the viruses.
Must kill insects before they feed 
(Ext. Cir. 897)* Control weeds in and 
around plant-growing area. Set out 
certified, virus-free transplants or 
start with virus-free seed.
906 Blossom-end rot Calcium chloride 
(3 lb. 95$ material 
or b lb. of 78$)
Suggest adding to 3 to 4 consecutive 
sprays in the regular schedule. Start 
when fruit are size of golf balls. 
Maintain uniform soil moisture, where 
possible.
• ' ; -
914 Cloudy spot Use insecticides to control stink bugs 
that produce cloudy spot by feeding 
punctures (Ext. Cir. 897)*
l7~See footnote 2, page 7 . 
2/ See footnote 3> page 7«
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riV: Table 3 .
Vegetable
Condensed Fungicide Recommendations for Diseases of Commercial Vegetable Crops (Cont.)
.........  = ~ ' ~~ • ^  ^  ^
__No .1/ ____  Diseases_________ Fungicide (ib./Acre)^/______ _____________ Remarks
General diseases 916 Damping-off, After planting apply
;hat attack most seedling blights captan, thiram, or
regetables - 942 Gray mold or zineb (l T/gal.);
Botrytis blight ferbam or ziram
Circ.
802
893
(2T/gal.)
Disinfest seedbed soil with steam or 
chemicals (Ext. Cir. 893 )^  then apply 
seed treatment (see preceding pages). 
Then apply sprays or drenches after 
planting. Apply only if damping-off 
appears in seedbed and when seedlings 
need water. (For crucifers, pepper, 
peas, beans, tomato, lettuce, may add 
PCNB to other fungicide to give broad- 
spectrum control.) Use at least 5 gal. 
per 1,000 sq. ft. of bed. Repeat at 
5- to 7-3-ay intervals when temperature 
is below 75° F-
Cir. Root knot and
893 other nematodes
901 Fusarium wilts 
904 
912 
929
95^
902 Root and stem (crown)
9 1 1 rots
922
923
932
9^8
953
950 Verticillium wilt
A number of chemicals 
may be used. Consult 
Cir. 893 for names, 
general precautions, 
and directions.
Disinfest seedbed soil (steam preferred, 
if available). Follow manufacturer’s 
directions exactly. Fumigants work best 
in light, loose soils free of trash, 
clods, and lumps. Avoid recontamination 
of treated soil. Best to apply during 
fall previous to planting. In general, 
soils must be at least 55° F. at the 
6-inch depth with time lapse of 2 1 days 
between treating and seeding. Some 
require gas-tight plastic covers.
1
T/^ See footnote 2, page 7* 
2/ See footnote 3 , page 7*
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DISEASES ATTACKING APPLES*
Control: Not necessarily listed in order of effectiveness,
(Materials per 100 gallons -unless otherwise stated,)
C = cover
Disease Chemical Time Remarks
Bitter rot 1. Captan (50$), 2 lb. During growing season, 1 and 2. Can be used within
Glomerella cingulata 2, Captan, 1 lb., Zineb especially July and 1 day of harvest.
1 lb. August. Start control 3 . Watch for black residue.
3. Ferbam (76%), 2 lb. in 3rd c. b. No time limitations but
1)-, Folpet (50 ’jo), 2 lb. do not start until 5th c.
5. Bordeaux, h-6-100
Black rot, and frogeye leaf spot 1 . Ferbam (76%), 2 lb. Late spring and early 5. Apply in delayed dormant
Physalospora obtusa 2 . Captan (50%), 2 lb. summer plus regular scab to reduce wintering fruit-
3. Captan (50%), 1 lb., 
Zineb (75%). 1 lb.
schedule. ing bodies.
Zineb (75%). 2 lb.
5. Bordeaux 8-8-100 
3% miscible oil
Black pox 1 . Captan (50%), 1 l/2- Calyx through 6th c. Bark cankers difficult to
Helminthospori-um papulosum
2 .
2 lb.
Thiram (50%), 2 lb.
control.
Blister canker Cut out infected areas. Avoid large pruning wounds.
Nummular i a discreta Paint wounds. Do not plant Gano or Ben
Davi s.
Blister spot 1 . Captan (50%), 2 lb. Petal-fall through 5th c.
Pseudomonas papulans
Blotch 1 , Ferbam (76%), 2 lb. Pink through 2nd c.
Phyllosticta solitaria 2 . Zineb (75%), 2 lb.
3. Niacide M, 2 lb.
Botryosphaeria fruit rot 1 , Captan (50%), 2 lb. Not fully known. Start Adding lead arsenate 1 1/2 lb.
Botryosphaeria rihis 2 , Folpet (50%), 2 lb. at calyx and continue in early covers may increase
(Phaltan) through 7th c. effectiveness.
if p-pp-^ pripr) hv Tlvn cc"h "h PowpO 1 . Tirofsasnv »nrl ov+oneinri ril onf no+Vinl <-t +
ISEASES ATTACKING APPEES (Cont. )
Disease Chemical Time Remarks
rooks spot 1 . Ferbam (76/), 2 lb. 2nd through 5th c. Not common in all orchards.
Mycosphaerella pomi 2 , Zineb (75/), 2 lb.
3, Captan (50/), 2 lb.
ust, cedar--apple, quince, and 1 . Ferbam { ’j6 cjo)> 2 lb. Prepihk through 3^1 c. Actidione 100 p.p.m. applied
awthorn 2 . Zineb (7 5/), 2 lb. to cedar trees in spring when
Gymnosporangium juniperi-virgini- 3. Niacide M, 2 lb. galls start to show horns will
anae, G. clavipes, G. globosum stop gall development.
ire "blight 1 - Bordeaux 1/2-2-100 Start at pink bud stage Prune out wintering cankers.
Erwinia amylovora Triton BI956; 3 oz. and make 1 applications Summer-prune blighted twigs,
2 . Streptomycin 50-100 at 4-day intervals for if possible.
p.p.m. blossom blight. Approxi- 3. Used only in spring dor-
3. Copper sulfate,, 4 lb. mately 3 weeks after mant,
petal-fall start sprays 2. Most effective when ap-
for twig blight. plied during cool and
q slow drying climate.
Use 2 at 100 p.p.m. on non-
bearing varieties.
ly speck 1 . Captan (50/), 2 lb. Use through cover sprays. Applications in August needed
Microthyriella pomi 2 . Ferbam (76/), 2 lb* during wet season. 1  and 4,
ooty blotch 3* Giyodin (34/), 1 it. l/2 strength in combination
Gloeodes pomigena 4. Zineb (75/0; 2 lb* most commonly used.
5. Niacide M, 2 lb. J
owdery mildew 1 . Wettable sulfur, 4 lb. 1, Prepink through 1st c. Jonathan, Rome Beauty, Cort-
Podosphaera leucotricha 2 , Karathane (25/); 2 , 2nd c through 4th c land especially susceptible.
3A  lb. or later, if needed.
3. Lime sulfur, 2 gal. 3. Only delayed dormant.
cab 1 . Wettable sulfur, 6 lb. Start at prepink and use Various materials may be com-
Venturia inaequalis 2 . Captan (50/); 2 lb. as needed throughout sea- bined at l/2 strength.
3. Organic mercury at son. Early sprays at 7- 1, Omit in hot weather.
manufacturer’s recom- day intervals. 6. Especially effective, may
mendation. 3, Only prebloom. russet Golden Delicious.
4. Glyodin (34/), 1 qt.
5. Zineb (75/); 2 lb.
6. Bodine (cyprex) (65/),
l/2 lb.
DISEASES ATTACKING APPLES (Cont.)
disease' Chemical Time Remarks
Jitter pit or stippen No control. Balanced fertilizers sug­
gested.
fonathan spot No control. Develops as apples ripen in 
storage. Avoid long storage.
Lpple measles 1. Maintain soil near 
pH 6.0.
DISEASES ATTACKING PEARS
(Control: Materials per 100 gallons unless stated otherwise.)
Disease Chemical Time Remarks
rir el light 1# Plant resistant varie- 2 to 4 sprays at 4-day Rrune out infected Branches
Erwinia amylovora ties only. intervals during and and use general sanitation.
2 . Bordeaux 1-3-100 + following full Bloom. 3 . Use only on nonBearing
Triton BI9 56, 3 oz. varieties after fruit
3. Streptomycin 100 p.p.m. form.
jeaf Blight 1. FerBam (76$), 2 lb. 3 to 4 sprays starting
Fahraea maculata 2 . Captan (50$), 2 lb. at petal-fall.
^eaf spot 3. Bordeaux 2-4-100
Mycosphaerella sentina
JcaB
Venturia pyrina
Sooty Blotch 1. FerBam (76$), 1 to Petal-fall through 3rd c.
Gloeodes pomigena 1 l/2 lb. In wet years protection
Hy speck 2 . Glyodin (34$), 1 qt. is needed throughout the
Microthyriella pomi See apple recommendation. growing season.
5tony pit (virus) Rogue infected trees.
DISEASES ATTACKING GRAPES
(Control: Materials per 100 gallons unless stated otherwise,)
Disease Chemical Time Remarks
31a ck rot 1 . Ferbam (76$), 1 l/2- 1 and 2. Spray as needed Ferbam preferred, "but will
G-uignardia Mdwellii 2 lb. at 10- to l4-day in- not control mildew diseases.
2 . Bordeaux 4-4-100, tervals,starting when 4' •
3. Captan (50$), 2 lb. shoots are 2-4" long,
4. Folpet (50$), 2 lb. until 10 days after
5. Fixed copper (see manu- "bloom. All applications not needed
facturerss recommenda­
tion) .
in certain vineyards.
)owny mildew . 1 , Bordeaux 4-4-100. 1. Just "before "bloom,
Plasmopara viticola 2 . Captan (50$), 2 lb. at petal-fall and
3# Folpet (50$), 2 lb. 10 days later.
4, Fixed copper (see manu­
facturer’ s recommenda­
tion).
3owdery mildew 
Uncinula necator
1.
2 .
Bordeaux 2-2-100 
Fixed copper (50$), 
1  lb. plus hydrated 
lime, 3 lb.
4 to 5 weeks "before har­
vest and 10 days later.
>
)ead-arm 1. Removal of affected 2. Applied at "bud swell. Sprays for "blackrot may also
Cryptosporella viticola parts of the vines. "be effective for dead-arm.
2. Captan (50$), 2 lb.
(Control:
DISEASES ATTACKING 
Materials per 100 gallons
PEACHES
unless stated otherwise,)
Disease Chemical Time Remarks
acterial spot 1 , Zineb ( 7 5$), 2 lb. 1 . Start shuck-off and 1 . Does not give complete
Xanthomonas pruni 2. CuSOlj., 4 lb. followed apply as needed. control but helps.
by hydrated lime 4 lb. 2. After Oct, 15, but
before dormant.
-£
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DISEASES ATTACKING PEACHES (Cont.)
Disease ’Chemical Time Bemarks
Brown rot 1. Captan (50^), 2 lb. 1, 3, 4, and 5 . During Prevent insect injury to
Monilinia fructicola 2, Dichlone (50$), l/2 lh. period when peaches fruit.
3. Wettahle sulfur, 6 lh. are maturing. 2. Especially good for hlos-
4. Thiram (65$), 2 lh. 2 . Pink through hloom. som hlight.
5. Niacide M, 2 lh. Sanitation important.
Peach leaf curl 1 . Bordeaux 4-3-100. 1 . In dormant period. 1. Be sure to apply before
Taphrina deformans 2. Lime sulfur, 5 gal. buds begin to swell.
* 3. Any good fungicide. If compatible, can be com-
bined with dormant oil.
Seal 1 . Sulfur, 6-8 lh. 1 . Start at shuck-off None of the organic fungi-
Cladosporium carpophilum and include in sprays cides will control this dis-
up to 3 weeks before ease.
harvest.
Viruses - little peach, peach Pogue out infected trees. If yellow-red viroses occurs,
yellowing, rosette, yellow- kill out all choke cherry
red viroses (X-disease) trees in vicinity of peaches.
(Control:
DISEASES ATTACKING PLUMS AND PRUNES 
Materials per 100 gallons unless stated otherwise.)
Disease Chemical Time Remarks
Bacterial spot 
Xanthomonas pruni
See peach recommendation.
Black knot
Dibotryon morbosa
1. Bordeaux 8-8-100 
with oil, 2 gal.
1. Dormant or delayed 
dormant.
Especially severe on 
and Damson varieties.
Stanley
Carry
2 .
3.
Lime-sulfur, 12 gal. 
Cut out and burn in­
fected limbs.
2 . Delayed dormant. complete program for 
two successive years.
at least
DISEASES ATTACKING BLUMS ADD PRUNES (Cont.)
Disease Chemical lime Remarks
Brown rot
Monilinia fructicola
See peach recommendation.
Leaf spot or shot hole 
Coccomyces prunophorae
See recommendation for 
cherry leaf spot.
DISEASES ATTACKING CHERRIES
(Control: Materials per 100 gallons unless stated otherwise,)
Disease Chemical Time Remarks
Brown rot
Monilinia fructicola
See peach recommendation.
Leaf spot
Coccomyces hiemails
1.
2 .
3«
Dodine (65$), Cyprex, 
l/2 lb.
Glyodin (3 1^°)> 1  qt, 
Ferbam (76$), 2 lb. 
Fixed copper (50$),
1 1/2 lb. plus hy­
drated lime, 3 lb.
Start at shuck-fall, 2 - 
week intervals until har­
vest and immediately 
after harvest.
Post-harvest spray very im­
portant.
Dodine is especially effec­
tive.
Powdery mildew
Podosphaera oxyacanthae
1.
2 .
Wettahle sulfur, 6 lb. 
Fixed copper (50$),
1  l/2 lb. plus hy­
drated lime, 3 lb.
When mildew appears, 
maintain protection of 
new growth.
More likely to be a problem 
In the nursery,
2 . Only on sour cherries.
DISEASES ATTACKING STRAWBERRIES
(Control: Materials per 100 gallons unless stated otherwise.)
Disease Chemical Time Remarks
Leaf diseases
Mycosphaerella fragariae 
(leaf spot)
1. Captan (50$), 6 lb. per 
acre per application
At 7“ to 10-day intervals, 
starting with 1 st bloom, 
until harvest.
Read label for restrictions. 
Plant resistant varieties if 
possible.
-i
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DISEASES ATTACKING STRAWBERRIES (Cont. )
Disease Chemical Time Remarks
Diplocarpon earliana 2 . Captan dust (7 l/2 %)_,
(leaf scat) -^0 lb. per acre.
Dendrophoma obscurans 3. Thiram (65%), 6 IB.
(leaf Blight) per acre
b. Dodine ( 6 5 %), Cyprex, 
2 l/2 lb. per acre.
Blossom Blight and fruit rots l. Captan (50%), 6 lb. As 1st Blossoms appear Additional applications
Botrytis cinerea per acre per applica- and every 7 -1 0 days until through harvest if needed.
Rhizopus nigricans tion. harvest. Dusts, when foliage is wet,,
2 . Captan dust (7 l/2%), 
^0 lb. per acre.
are most effective.
3. Thiram (65%), 6 lb. 
per acre.
Red stele root rot 1 . Plant healthy stock in Sparkle, Midland., and Ver-
Phytophthora fragariae non-contaminated soil. milion are resistant to com-
2 . Use resistant varieties. mon strain. Surecrop is 
resistant to all strains.
Viruses 1 . Plant virus-free plants.
2 . Control aphids.
Black root rot Tentative. Vigorous plants are much less
Fusarium-Pythium 1 . 1,000 IB. 0-20-20 susceptible.
complex per acre.
Verticilliurn wilt See raspberry recommendation,
VerticiIlium alb o-atrum
Nematodes Contact your state agricul­
tural experiment station 
for suggestions and latest 
re commendations,
-8
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DISEASES ATTACKING RASPBERRIES, BLACKBERRIES, AND DEWBERRIES 
(Control: Materials per 100 gallons unless stated otherwise.)
Disease Chemical Time Remarks
Anthracnose 1 . Bordeaux 8-8-100 and 1 and 2, Delayed dormant Black raspberries are most
Elsinoe veneta 3io dormant oil. only. susceptible, But reds and
2. Lime-sulfur, 10 gal. 3 and b . Just Before and Blackberries are sometimes
3* FerBam (76$), 2 lb. just after bloom. severely damaged. Disease
h. Captan (50$), 2 lb. sometimes known as graybark
5. Remove "handles" of 
Black or purple tip 
plants Before planting.
on red raspberries.
Spur Blight 1 * Lime-sulfur, 10 gal. 1 and 2, Delayed dormant Black and purple raspberries
Didymella applanata 2. Bordeaux 8-8-100 and or green tip. and Blackberries not affected
3$ dormant oil. seriously.
3. Provide good ventila­
tion By controlling 
weeds and maintaining
narrow rows.
Mildew 1. Karathane or Mildex, 1. Immediately after Latham red raspberry is va-
Sphaerotheca humili 3/A- lb. (Dinitro phenol harvest and 10 days riety most severely affected
crotonate). later. By mildew.
Gloeosporium Blight No satisfactory control. More often found on Black
Gloeosporium angulatum Cutting out and Burning raspberries than on other
affected canes usually is 
recommended.
Brambles,
VerticiIlium wilt 1 . Use planting stock Losses from wilt are greatest
VerticiIlium alDo-atrum
2.
only from wilt-free 
parent plantings.
Avoid use of sites 
recently planted to 
wilt-susceptible crops, 
such as tomatoes, po­
tatoes, peppers, and 
eggplant.
in Black raspberries.
DISEASES ATTACKING RASPBERRIES, BLACKBERRIES? ADD DEWBERRIES (Cont.)
Disease Chemical “Time Remarks
Orange rust
Gymnoconia interstitial!s
1. Destroy all rusted plants 
in the planting and sur­
rounding territory in the 
spring before the rust
Blackberries and black rasp­
berries are most severely 
damaged. Reds resistant.
spores become mature.
Crown gall and cane gall 
Agrobacterium tumefaciens 
and
Agrobacterium rubi
1 .
2 .
Plant stock from healthy 
parent plantings on non- 
contaminsted soil.
Remove "handles" from new 
plants before planting.
Do not injure roots. Crown gall damages all bram­
bles, Cane gall is most 
prevalent on blackberries, 
black raspberries, and boy- 
senberries.
Virus diseases 1 . Plant stock from healthy Control of raspberry aphids
Mosaics parent plantings. should slow spread of viruses.
Streaks 2 . Isolate new plantings
Leaf curl from, disease sources.
3- Rogue infected plants.
-0
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FUNGICIDE, NEMATOCIDE, AND PRESERVATIVE TOLERANCES AND 
USE RESTRICTIONS APPROVED BY U.S.D.A. AS OF JANUARY 1, 1966
Malcolm C. Shurtleff and Donald H. Scotti^
Under the provisions of the Miller Amendment (Public Law 518), the Food and Drug 
Administration of the U.S. Department of Health, Education, and Welfare has es­
tablished tolerances or limits on the amount of pesticide a raw agricultural food 
product may carry in interstate commerce. Growers, farm advisers, and pesticide 
company representatives must understand and follow the intent of this law. Nearly 
all pesticides necessary to protect our food crops have satisfactory tolerances 
that permit them to be used and still meet F.D.A. and U.S.D.A. restrictions. 
Because of possible carry-over to meat or milk, forage plants and plant residues 
used for feed are included. Ornamental shrubs, trees, flowers, and lawns are not 
included in the law at present.
At this time most fungicides are involved only when applied as sprays or dusts 
to the edible portion of the plant or as seed or soil treatments. Nematocides 
are included as soil fumigants (Table 3). Materials applied to the soil, the 
seed,or seedlings in the plant bed are exempt when none of the chemical is pres­
ent at harvest.
Three fungicides are considered nonpoisonous and may be used even after harvest 
in accordance with good agricultural practice. They are sulfur, lime, and lime- 
sulfur. The common copper materials, such as fixed or neutral coppers and bor­
deaux mixture, are exempt from tolerance restrictions when applied before har­
vest in accordance with good agricultural practice. They are not exempt if used 
at time of or after harvest. Tolerances for some copper compounds on some crops 
(e.g., basic copper carbonate on pears) have been set for post-harvest applica­
tion. An additional group, including PCNB (Terraclor), chloranil (Spergon), and 
dinocap (Karathane), have no need for a tolerance, since they have been shown to 
leave no residue when applied not closer than 21 days to harvest.
Several materials that are not permitted on crops at harvest may be applied early 
in the season,since the residues do not persist. An example is the use of phenyl 
mercuric acetate on apple, cherry, peach, and pear no later than petal-fall and 
on strawberry, dormant or post-harvest. There is a zero tolerance for all 
mercury-containing compounds on fruits or vegetables prepared for market. Seed 
going to market for food, feed, or oil purposes containing even one seed treated 
with a mercury fungicide may cause an entire carloadtobe condemned or destroyed. 
(Read Report on Plant Diseases No. 1001 (revised), "Fungicide Seed Treatment for 
Small Grains," and No. 915, "Vegetable Seed Treatment," for details.)
1/ Extension plant pathologist and extension assistant in plant pathology, re­
spectively .
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Two basic philosophies govern the level of tolerance that is established: (l) The 
tolerance shall reflect the residue normally resulting from good agricultural 
practice. A material of relatively low animal toxicity may require a low toler­
ance where it customarily is used long before harvest or where a low residue 
deposit results. (2) The tolerance must be so low as to involve no hazard to the 
consumer. A very low numerical tolerance may result from either or both of these 
approaches.
Growers have nothing to fear from the law so long as they use fungicides and 
other pesticides according to the label, only on the crops specified, in the 
amounts specified, and at the times specified. Farmers must plan to follow a 
pesticide program that will assure the production of food crops with no excessive 
residues. Food products marketed with residues exceeding F.D.A. tolerances may 
be injurious to consumers, may be confiscated, and may cause the grower to be 
brought to court.
Newly developed materials receive a label clearance (tolerance status) as they 
meet requirements, while old materials may receive^ tolerances for additional crops. 
Before a label is granted for a crop,the manufacturer must present complete data 
on residue analysis and safety. A need for that material on each crop must also 
be certified by the U.S. Department of Agriculture. High costs make it unlikely 
that newer materials will be labeled for use on minor crops where the volume of 
use would be small. For example, it now costs a chemical manufacturer almost 
$5 million, and 10 years or more of research, to discover a new pesticide in the 
laboratory, test it adequately for safety to plants, animals, and humans, develop 
residue analysis, build a pilot plant, have it tested by agricultural experiment 
stations, promote the new chemical, and finally place it on the market.
On food or forage crops, extreme care is needed to be sure that only approved 
materials are applied and that they are used in the manner specified on the label. 
Any grower wishing to use a pesticide other than those specifically listed should 
obtain assurance that the material possesses a tolerance or label clearance for 
that crop at the time of application.
The Pesticide Regulation Section of the U.S. Department of Agriculture studies 
residue data submitted by chemical manufacturers and establishes time limitations 
between the last application of pesticide and harvest. During this time interval, 
the pesticide residue will decrease to within the permitted tolerance under nor­
mal conditions. Approved time limitations and other restrictions are given on 
the following pages (Tables 1 to 6 ).
The listing of a fungicide for a crop does not necessarily constitute recommenda­
tion for control of a disease on that crop by the Illinois Cooperative Extension 
Service and Agricultural Experiment Station.
Table 1. FUNGICIDES--Recommended Time Limitations Between Last Application at Normal Rate and Harvest or Date 
of Last Application (that will keep residues within tolerances set by Food and Drug Administration).
FUNGICIDE USES APPROVED BY U.S.D.A. JANUARY 1, 1966
FDA-permitted tolerance
Crop
Captan 
100 ppm.
Ferbam 
7 ppm.
Maneb
7 or 10 ppm.
Z ineb
7 or 25 ppm.
Z i ram 
7 ppm.
Fruits
Apple, crabapple 0* days,ph 7 days 0 days 0 days 0 days
Apricot 0, ph 21 14 petal-fall early covers
Blackberry 0 40 to bloom 14 early July
Blueberry, huckleberry 0 40 -- -- 21 after bloom
Cherry 0, ph 0 petal-fall 7 7
Currant -- 14 •» «■» 7 -  -
Gooseberry fruits form 14 - - 7 —
Grape 0,ph 7 ' 7 7 fruits form
Nectarine 0 * ph petal fall 14 40 brush off excess residuePeach 0 ,ph 21 14, 2 if brushed 30 brush off excess residue
Pear 0 ,ph 7 -- 7 0
Pecan - - -- -- 45 5 covers (0.1 ppm.)
Plum (prune) 0 7 petal-fall 30 --
Quince 7 7 -- — --
Raspberry 0 40 to bloom 14 3
Strawberry 0 14 -- 7 7 or wash fruit
Walnut — - - - - 0 - -
Vegetables
Asparagus root dip -- A post-harves t - -
Beans 0,pp 4,B 4 7 4 (snap)
Beet, garden 0,pp -- — 7 7 (tops)
Broccoli PP plant bed 3 or trim 6c wash 7 7
Brussels sprouts PP — 0 7 0
Cabbage P P plant bed 7 7 7
Cantaloupe (muskmelon) 0,ph,pp 0 0 0 0
Carrot 0 (roots) 7 (tops) 0 7 (tops) 7 (tops)
Cauliflower PP — 0 7 7
Celery 0,pp 0 (strip & wash) 0 (strip 6c wash) 0 (strip 6c wash) 0 (strip 6c wash)
Tabl e  1 ( C o n t . )
FDA-permiLied tolerance
Crop
Captan 
100 ppm.
Ferbam 
7 ppm.
Maneb
7 or 10 ppm.
Z i ne b
7 or 25 ppm.
Z i r a m 
7 ppm.
Vegetables (Cont.) 
Chinese cabbage 7
Corn, sweet and pop 10,B,pp -  - 0, B 0, B --
Cucumber 0, ph 0 0 0 0
Eggplant 0,pp -- 0 0 0
Endive, escarole -- -- 7 and wash /' - -
Kale, collards PP -  - -  - 7 0
Kohlrabi P P -- 0 half grown 7
Lettuce 0,pp plant bed 7 (strip & wash) 7 (leaf); 5 (head) --
Mustard greens -- -- -- 7 -  -
Onions, garlic 0, ph -- 0 7 (green) 0 (dry)
Peas P P -- -- 10,pp 7
Peppers 0,pp plant bed 0 0 0
Potato!*/ 0,ph 0 0 (0.1 ppm.) 0 0
Pumpkin 0 -- 0 0 0
Radish -- -- -- 0 0
Rhubarb 0 -  - 0 0 0
Spinach 0,PP — 7 and wash 7 0
Squashes 0 0 0 0 0
Sugar beets 0, B -- 10 (45 ppm.) 30, B --
Swiss chard - - -  - -  - 7 -  -
Tomato 0,pp 0 0 0 0
Turnip, rutabaga -- 0 -- 7 (tops); 0 (roots) 0
Watermelon 0 0 0 0 0
* Indicates number of days between last application and harvest; 0 = harvest.
A Post-harvest applications to ferns only, or young plantings that will not be harvested.
B Do not feed treated tops or forage to dairy animals or animals being finished for slaughter,
ph Cleared for use as a post-harvest dip at 0.12 percent,
pp Cleared for use as a preplanting soil treatment.
a/ Tolerances are not needed for pesticides applied only to the foliage and not translocated to the tubers or roots.
-165-
Table 2. Label Information on Fungicides of Less General Use
Fungicide (tolerance) Crops and use restrictions
DIAMMONIUM ETHYLENE BIS- 
DITHIOCARBAMATE (Amobam) 
(7 or 25 ppm. as Zineb)
Celery, Corn— to harvest; Onion, Potato, Pumpkin, 
Spinach, Squash, Tomato--7 days; Lettuce, Pepper-* 
plant bed soil drench; Mushrooms--casing soil be­
tween "breaks."
CHLORANIL (Spergon) Cantaloupe (Muskmelon)--to harvest; Beets, Lettuce 
Spinach (2 lb. plus 26 lb. sulfur per acre)--to 
harvest; Celery, Cole Crops, Lettuce, Mustard, 
Spinach, Turnip--plant bed soil treatment; Sweet 
Potato--root or sprout dip before bedding.
COPPER (Fixed, Neutral, 
Basic)
There are numerous formulations. The common cop­
per materials are exempt from tolerance restric­
tions when applied before harvest in accordance 
with good agricultural practices. They are not 
exempt if used at time of or after harvest. See 
label.
CYCLOHEXIMIDE (Acti-dione) Cherries--to 4 days before harvest.
DEHYDROACETIC ACID (DHA) Strawberry--dip for 30 seconds in a 0.5% solution 
and drain. Do not rinse.
DEXON On food crops is cleared only for seed treatment 
use. Beans, Beet, Corn, Peas and Sorghum: Do 
not use treated seed for food, feed or oil.
DICHLONE (Phygon) Apple--1 day before harvest; Apricot--petal-fal1; 
Cherry, Plum, Prune, and Strawberry--3 days;
Peach and Bean--7 days; Pear--first cover; Rasp­
berry and Nectarine--bloom; Cabbage--28 days after 
setting combined with 30% sulfur; Celery, Potato 
(foliage), Tomato, and Watermelon--to harvest; 
Potato--seed-piece dip; Tomato--plant bed treat­
ment; Sweet Potato--post-harvest to potatoes be­
fore storage and sprout dip before plant; Pea-­
seed treatment only. Do not use treated seed for 
food, feed or oil.
DICHLORAN (Botran) 
DIFOLATAN (Folcid)
Cherry, Strawberry, Greenhouse Tomato--to harvest; 
Apricot, Grape, Nectarine, Peach--1 day; Cherry, 
Peach, Sweet Potato--post-harvest spray or dip - 
see label; Garlic, Onion--soil application before 
seeding or spray to soil around sets or buds; 
Peach--0.2%, fruit wrap tissues (2000 ppm. on 
paper).
Potato--no-residue basis; no limitations on time 
before harvest is required.
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Table 2 (Cont.)
Fungicide (tolerance) Crops and use restrictions
DINOCAP (Karathane)
DIPHENYL AMINE (DPA, No 
Scald DPA)
DODINE (Cyprex) (5 ppm.)
DYRENE (1 or 10 ppm.)
Raspberry, Cantaloupe (MuskmeIon), Cucumber, Honey- 
dew Melon, Pumpkin, Squash, and Watermelon--7 days; 
Apple, Gooseberry, Grape, Pear, and Strawberry-­
21 days; Apricot and Peach— 45 days.
Apple--pre-harvest application within 36 hours of 
harvest. Do not graze cover crops in treated 
orchards. Do not use treated apples in the manu­
facture of pomace for livestock feed. Do not wrap 
treated apples. See table 6.
Apple and Pear--5 to 7 days; Cherry (sour)--to 
harvest; Strawberry--14 days; Black Walnut--no 
time limitation; Pecan--to shucks starting to open; 
Peach--delayed dormant (western states only). Do 
not feed pomace from treated Apples to livestock.
Do not graze meat or dairy animals in treated 
Pecan or Walnut groves.
Cantaloupe (MuskmeIon), Cucumber, Garlic, Honey- 
dew Melon, Onion, Pumpkin, Potato, Shallot, Squash, 
Tomato, Watermelon, and Celery (strip and wash)-- 
to harvest; Strawberry--5 days; Blackberry, Blue­
berry , Huckleberry, Loganberry, and Raspberry--14 
days.
FOLPET (Phaltan) (50 ppm.) Apple, Blackberry, Blueberry, Boysenberry, Canta­
loupe (MuskmeIon), Cherry (sour), Crabapple, Cucum­
ber , Currant, Dewberry, Garlic, Gooseberry, Grape, 
Honeydew Melon, Huckleberry, Leek, Lettuce, Logan­
berry, Onion, Potato (foliage), Pumpkin, Raspberry, 
Shallot, Squash, Strawberry, Tomato, and Water­
melon-- to harvest; Celery--7 days.
GLYODIN (5 ppm.) Apple. Peach, and Pear--to harvest; Cherry--7 days.
GLYOXIDE Apple, Cherry (sour) and Pear--to harvest.
HEXACHLOROPHENE (Nabac) 
(0 ppm.)
MERCURIC CHLORIDE 
(0 ppm.)
Potato--to harvest; Cucumber--3 days; Pepper and 
Tomato--5 days; Peach--to shuck-fall; Bean, Cab­
bage , Celery, and Watermelon--drench in seed row 
areas until seedling plants established. (Do not 
feed treated foliage to livestock.)
Broccoli, Brussels Sprout, Cabbage, Cauliflower, 
and Kohlrabi--apply 4 oz. of 0.1% solution around 
base of young plants after transplanting (1 gal. 
per 35 ft. of row). Do not apply after edible
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Fungicide (tolerance)
MERCURIC CHLORIDE (Cont.)
MERCURIC OXIDE (0 ppm.)
MERCUROUS CHLORIDE 
(0 ppm.)
NABAM, 18-42 percent 
liquid
NABAM, 937o WP 
(Dithane A-40)
NIACIDE M
OXYQUINOLINE SULFATE 
(Fulex A-D-0, Wilson's 
Anti-Damp, Sunox)
PCNB (Terraclor, Brassicol, 
Fungiclor) (0 ppm.)
SODIUM DIMETHYL DITHIO- 
CORBAMATE
Table 2 (Cont.)
Crops and use restrictions
parts start to form; Apple, Pear, and Quince--ap­
ply to fire blight cankers; Cherry and Peach--ap- 
ply to infested wood (canker and rot fungi);
Potato--seed-piece treatment only. Soak uncut 
tubers \\ hours (4 oz./30 gal. water).
Potato--seed-piece treatment only (1 lb./30 gal. 
water).
Early-season use only. Broccoli, Cabbage, Cauli­
flower, other Cole Crops, Onions, Radish, and Tur­
nip— apply around base of young plants. Repeat 
application 2 or 3 times. Dip roots of transplants 
in 4% dust before transplanting.
Used with zinc, iron, or manganese salts--the tol­
erances for ZINEB, FERBAM, or MANEB apply. When 
used without zinc, iron, or manganese salts, use 
to harvest on: Apple, Bean, Cabbage, Cantaloupe,
(Muskmelon), Celery, Cucumber, Cucurbits, Eggplant, 
Grape, Onion, Pepper, Potato, Squash, Tomato, and 
Watermelon.
Used with zinc, iron, or manganese salts--the tol­
erances for ZINEB, FERBAM, or MANEB apply.
Apple--to harvest; Pear--petal-fall (northwestern 
states only).
Soil treatment. Pre-planting or as seedlings 
emerge (1 oz. of 67.3% solution in 20 gallons of 
water. Apply 1 qt. per square foot).
Alfalfa and Clover--! week after last cutting or 
in late fall; Bean--base of plants before blossom­
ing or soil and seed treatment at planting. Broc­
coli , Brussels Sprout, Cabbage, and Caul iflower-- 
transplant solution (3/4 pint per plant) or soil 
treatment prior to planting. Lettuce (head)— band 
treatment when plants 2 to 3 inches tall and 10 
days later (25 to 55 days pre-harvest); Pepper, 
Potato, and Tomato--soil treatment at or before 
planting. (Do not feed treated bean vines to 
livestock.)
Used with ferric or zinc sulfate. See FERBAM or 
ZIRAM.
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Table 2 (Cont.)
Fungicide (tolerance) Crops and use restrictions
STREPTOMYCIN (alone or with 
1.5% oxytetracyc 1 ine)
(0 ppm.)
Apple, Pear, Cucumber, Pepper, Tomato, and Walnut-­
before fruits appear; Bean--before poas appear cn 
table beans or on seed crop (do not feed treated 
bean vines to livestock); Celery, Pepper, and 
Tomato--plant beds only; Potato--seed-piece dip.
SULFUR, LIME & LIME SULFUR There are numerous formulations. These three 
fungicides are considered nonpoisonous and may be 
used even after harvest in accordance with good 
agricultural practices. Caution--These fungicides 
are often combined with other pesticides which may 
not be exempt from tolerance restrictions. See 
label.
THIRAM, TMTD 
(7 ppm.)
Apple and Tomato--to harvest; Strawberry--3 days 
or wash; Peach--7 days; Celery--7 days (strip, 
trim, and wash); Sweet Potato--preplant root dip; 
Onion--furrow treatment, bulb or seed treatment; 
Beans (lima, snap, string), Corn (field, sweet) 
Cotton, Cowpea, Millet, Okra, Peanut, Pea, Sorghum, 
Soybean--seed treatment only. Do not use treated 
seed for food, feed or oil.
ZINC CHLORIDE 
(53% liquid)
Pear--apply undiluted as dormant treatment for 
fire blight cankers.
ZINC DIMETHYLDITHIOCARBAMATE Potato--to harvest; Tomato— 5 days; Blueberry--
MERCAPTOTHIAZOLE (mixture) 
(7 ppm. as Ziram)
21 days.
ZINC ION AND MANEB 
(MANGANOUS ETHYLENEBIS- 
DITHIOCARBAMATE)
(Dithane M-45, Manzate D 
Maneb Fungicide)
Melons (cantaloupe, casaba, honeydew, muskmelon, 
Persian, watermelon), Potato--to harvest; Cucumber, 
Pepper, Pumpkin, Squash, Tomato--do not apply 
after fruit buds form; Onion (dry bulb)--7 days.
Do not apply to exposed bulbs; Sugar Beet--10 days. 
Do not feed treated tops to livestock; Pecan--60 
days. Do not graze livestock on treated areas; 
Cotton--in-furrow or planter-box seed treatment 
only; Asparagus--post harvest application to ferns, 
or young plantings that will not be harvested.
Table 3. Soil Fumigants and Nematocides
Fumigant Tolerance
or basis
Crops Pounds
acre* USDA time limitations
Allyl alcohol NR** Seedbeds, cold frames 267 10 to 12 days preplant.
Chloropicr in NR Seedbeds, all crops 1021 1 to 2 weeks preplant.
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Fumigant
Table 3 (Cont.)
Tolerance Crops Pounds
or basis acre* USDA time limitations
DBCP (Nemagon 
and Fumazone)
3-130 See crop listing on 
label
17-86 See label (preplanting, 
at time of planting, or 
post planting).
D-D, Vidden D NR Vegetables, field and 
forage crops, small 
fruits
180-600 Preplant, wait 1 week 
for every 10 gallons 
per acre.
Orchards, vineyards 250-1700 3 to 6 months preplant.
Dorlone (mixture of 
Telone and EDB)
NR Follow label usage for the ethyl*ene dibromide ingredient.
EDB (ethylene 
dibroraide)
5-75 ppm. See crop listing on 
label
36-180 See label. 1 to 3 weeks 
preplant.
Formaldehyde 
(37-40% solution)
NR Seed treatment plant bed, seedbed, and preplant soil ap­
plication. See label. Prior to planting for vegetables 
and mushrooms (usually 1 pint 37-40% liquid per 15 to 50 
gallons of water).
Methyl bromide NR Plant and seedbeds 98-872 2 to 10 days preplant.
20-30 ppm. Strawberry and tomato 240 2 weeks preplant.
Methyl isothio­
cyanate (Vorlex)
NR** See crop listing on 
label
104-152 Preplanting soil treat­
ment. Expose to fumiga­
tion for 4 days and aerate 
for an additional 7 days 
for each 23 lb. used per 
acre.
DMTT (My lo n e ) NR Plant and seedbeds,
all crops
290-348 2 to 3 weeks preplant 
or longer. See label.
SMDC (Vapam o r  VPM 
S o i l  F u m ig a n t)
NR Plant and seedbeds, 
all crops
120-690 7 to 30 days preplant. 
See label.
T e lo n e  (m ixed  
dichl o r o p r o p e n e s )
NR Vegetables, field 
crops, small fruits, 
vineyards, deciduous 
fruits
60-480
200-1375
2 to 3 weeks preplant.
2 to 3 weeks preplant 
in lower dosage range;
2 to 3 months in higher 
range. Dosage increase 
with soil type and 
depth of control needed.
Sugar beet 70-253 2 to 3 weeks preplant.
Do not treat extremely 
heavy soils.
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Table 3 (Cont.)
Fumigant Tolerance 
or basis
Crops Pounds
acre* USDA time limitations
VC-13 Nemacide NR See crop listing on LACM«—fiCM See label (preplanting
label just before planting).
Zinophos (Cynem) NR See crop listing on 1.5-10.0 See label (preplanting
label and post-harvest).
* Maximum pounds of actual fumigant per acre,
* * No restriction. General reference: 111. Ext. Circ. 893, "Soil Disinfestation Methods
and Materials."
Table 4. Organic (Phenyl) Mercury Materials Cleared for Spray Use on a No-Residue Basis
Ethyl mercury chloride: Seed treatment only for Cotton, Peanuts, and Peas. (Warning:
Do not use treated seed for food, feed or oil.)
Ethyl mercury p-toluenesulfonanilide (Cerasan M,MDB): Seed treatment only for Bar ley,
Cotton, Oats, Peas, Safflower, Sorghum and Wheat. (Warning: Do not use treated
seed for food, feed or oil.)
Hydroxy-mercuri-chlorophenol (Semesan): Seed treatment only for Snap Bean, Corn (sweet),
Peanut, Pea, Soybean, Velvet Bean (Warning: Do not use treated seed for food,
feed or oil); Potato--seed-piece dip (4 oz./l^ gal. water); Sweet Potato--seed, 
stock and sprout dip (1 oz./3 gal. water); Transplant Bed--drench after seedlings 
emerge.
Cyano (methylmercuri) guanidine: Apple— through petal-fall; Vegetable Plant Beds as pre-
(Methylmercury dicyandiamide) emergence soil drench (1 fl. oz./35 gal. water of 2.2%
solution). Apply 1^-2 pt. per sq. ft. and only when seedlings are to be trans­
planted to untreated soil. Seed treatment for Bean, Corn (field and sweet), Cot­
ton, Flax, Small Grains, Peanut, Pea, Sorghum, Safflower, and Soybean. (Warning:
Do not use treated seed for food, feed or oil.)
Methyl mercury-8-hydroxyquinolinate: Apple--through petal-fall. Seed treatment for Bar­
ley , Cotton, Flax, Milo, Oats, Peanut, Sorghum, and Wheat. (Warning: Do not use
treated seed for food, feed or oil.)
Methyl mercury 2,3-dihydroxy propyl mercaptide plus methyl mercury acetate: Seed treat­
ment only for: Barley, Cotton, Flax, Millet, Oats, Rye, Safflower, Sorghum, and
Wheat. (Warning: Do not use for food, feed or oil purposes.)
Methyl mercury nitrile: Seed treatment only for: Barley, Cotton, Flax, Oats, Rye, Sor­
ghum, and Wheat. (Warning: Do not use treated seed for food, feed or oil.)
Methyl mercury benzoate: Seed treatment only for: Barley, Oats, Sorghum, and Wheat.
(Warning: Do not use treated seed for food, feed or oil purposes.)
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Methyl mercury hydroxide: Seed treatment only for: Barley, Cotton, Flax, Oats, Rye,
Sorghum, and Wheat, (Warning: Do not use treated seed for food, feed or oil.)
N-phenyl-mercuri-ethylenediamine: Apple and Pear— through petal-fall.
Phenyl mercuric acetate: Apple. Cherry, Peach, and Pear— through petal-fall; Strawberry-­
only when growth begins in spring or at post-harvest (use no more than 250 gallons 
per acre); Vegetable Seedbeds— as pre-emergence soil drench (37 oz. actual per 
acre) only when seedlings are to be transplanted later to untreated soil. Seed 
treatment only for Barley, Flax, Millet, Oats, Rye, Sorghum, Wheat, (Warning:
Do not use treated seed for food, feed cr oil.)
Phenyl mercuric ammonium acetate: Seed treatment only for Barley, Cotton. Flax, Oats,
Sorghum, and Wheat. (Warning: Do not use treated seed for food, feed or oil.)
Phenyl mercuri lactate: Apple— to petal-fall.
Phenylmercuric 8-oxyquinolinate: Apple— to petal-fall.
Phenyl mercuri triethanol ammonium lactate: Apple and Pear— through petal-fall; Apricot,
Cherry, and Peach--to petal-fall; Strawberry— dormant; Walnut— 3 to 4 months before 
harvest; Sweet Potato--prebedding root and sprout treatment (1 teaspoon of 7.5% 
liquid in 6 gallons of water); Potato— dip seed pieces 1 minute in 1 fl. oz./ 3 gal. 
water.
Phenyl mercury dimethyldithiocarbamate (10% powder): Apple— through petal-fall.
Phenyl mercury monoethanol ammonium acetate: Apple and Pear--through petal-fall; Straw­
berry-- dormant in spring or at post-harvest (use no more than 250 gallons per acre).
Phenyl mercury nitrate (0.3% paint or paste): Tree wound dressing. Post-harvest or
dormant application only.
Phenyl mercury salicylate (10% liquid): Seed treatment only for Barley, Corn, Flax,
Oats, Peanut, Pea, Rye, Sorghum, Soybean, and Wheat. (Warning: Do not use treated
seed for food, feed or oil.)
Phenyl mercury urea: Seed treatment only for: Corn, Cotton, Flax, and Small Grains.
(Warning: Do not use treated seed for food, feed, or oil purposes.)
Table 5. Chemicals Approved as Preservatives on Food Containers
Bis (tributyltin) succinate: Ingredient of coatings for cardboard, cellophane wrappers,
and paperboard for food containers (for tomato only).
Captan: Spray boxes prior to packing fruits or vegetables or use as a dip (1 lb./lOO gal.).
Copper 8-quinolinate: Picking boxes, hampers, harvesting bins - 1 gal./3 gal. oil,
immerse 3 to 10 seconds; wooden food handling equipment - brush or spray (1 gal./
3 gal. oil).
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Copper naphthenate: Field boxes (for fruits and vegetables or empty bee hives) - 2%
solution - dip \ minute, brush, or spray.
Creosote: Potato storage bins or other equipment used in potato production - 1 gal./
50 gal.
0-phenyl phenol: Crates, field boxes, hampers, lugs, wood containers for fruits and
vegetables - 5% liquid - dip 3 minutes, drain, and dry before using,
Pentachlorophenol: Timbers for potato cellars, seed flats, greenhouse benches, and
cold frames (wood treatment) - 1 gal. 5% per 100 sq. ft.
Zinc petroleum sulfonate: Baskets, crates, boxes (for harvesting fruits and vegetables) -
1 gal. 15%/2 gal. - dip 1 minute or spray or brush.
Table 6. Post-Harvest Fungicidal Treatments--Dip, Flood, or Spray*
Captan: See pH (post-harvest) note on page 4. -
Dehydroacetic acid: Strawberry (65 ppm.), dip for 30 seconds in a 0.5% solution, drain.
Do not rinse.
Dichloran (Botran): Fruit wrap tissues--0.27c (2000 ppm. on paper). Cherries, Peaches
and Sweet Po^arto--post-harvest dip or spray.
. I V - . • , - t ?1  ..........Diphenyl amine: Apples--post-harvest dip, spray or foam application before packing.
Apply within 7 days of harvest. Do pof apply to fruit receiving pre-harvest 
treatment of diphenyl amine. Do not wrap treated apples. Apples--0.1% impregnated 
paper wraps. Do not use individual wraps on apples receiving pre-harvest treatment 
of diphenyl amine. Do not use treated apples in the manufacture of pomace for 
livestock feed.
Ethoxyquin (Stop Scald): Apples, Pears--post-harvest dip or spray (dip for 15 seconds),
3 pints/100 gal, water. Do not apply later than 1 week after harvest.
0-phenyl phenol: Post-harvest application by commercial wax applicator. Carrots (20
ppm.) - 0.57o in appropriate approved wax; Cucumbers, Peppers (bell), and Tomatoes 
(10 ppm.) - 2.57, in approved solvent wax system; Peaches (20 ppm.) and Nectarines 
(5 ppm.) - 0.2% in approved wax; Plums (20 ppm.) - 27> in approved wax.
Peracetic acid: Post-harvest dip or spray (0.3-2.5%, solution) for fruits and vegetables -
in or out of containers (baskets, lugs, etc.). Rinse after treatment. See 
label. ' ' - ■ ' ’
Sodium o-phenyIphenate: 5-125 ppm. Several fruits and vegetables (e.g., apples, car­
rots, cantaloupe (muskmelon), cherries, cucumbers, nectarines, peach, pear, pep­
pers, plum (prune), sweet potato, and tomato) - see label for details.
* Crops treated at post-harvest must be so labeled on the shipping container. The manu­
facturer's instructions must be carefully followed.
1 9 6 6  Suggested 
Insecticide 
G uide
Insect Control for 
COMMERCIAL 
VEGETABLE CROPS and 
GREENHOUSE VEGETABLES
Commercial vegetable gardeners find it impossible to 
produce vegetables profitably unless they control insects 
at maximum efficiency and minimum cost. The house­
wife of today will not accept unsightly wormy vege­
tables; not only are wormy fruits and vegetables 
unappetizing but the waste from trimming increases 
food costs. Thus the commercial vegetable gardener 
must produce a quality product that is acceptable and 
safe to the consumer. Careful and correct use of the 
right insecticides will enable him to do this.
This suggested insecticide guide has been prepared 
for use by Illinois commercial vegetable farmers; it is 
not for home gardeners, who should use only those 
insecticides that are extremely safe to handle, apply, 
and store. Furthermore, the commercial vegetable 
gardener must use a wider variety of insecticides than 
the home gardener in order to obtain maximum insect 
control at the least cost.
In using insecticides, read the label and carefully 
follow the instructions. Do not exceed maximum rates 
suggested; observe carefully the interval between appli­
cation and harvest, and apply only to crops for which 
use has been approved. Make a record of the product 
used, the trade name, the percentage content of the 
insecticide, the dilution, the rate of application per 
acre, and the date or dates of application.
Some of the insecticides suggested here can be 
poisonous to the applicator. In using them, the com­
mercial gardener is expected to use precautions to pro­
tect himself, his workers, and his family from undue 
or needless exposure.
In using this guide, always refer to the table on the 
next page, which lists the limitations and restrictions
on use. These limitations apply to the vegetables as 
human food. If you use any portion of a vegetable for 
livestock food (tops, stalks, etc.) refer to the label for 
instructions as to the interval required between applica­
tion and feeding.
The chemical names used in these tables may be 
unfamiliar to you. These names are the common 
coined chemical names and as such are not capitalized. 
Trade names are capitalized. In the table of limitations 
the common names are listed first. If the trade name 
is more commonly used, it is listed in parentheses 
following the common name. Throughout the tables of 
suggestions, however, the common name is used if 
there is one. In case of question, refer to the table of 
limitations.
These suggestions are printed annually. Be sure 
you have the current year’s issue. Suggestions some­
times change during the growing season, thus they are 
subject to change without notification.
These suggestions were prepared by entomologists 
of the University of Illinois College of Agriculture and 
the Illinois Natural History Survey and replace mimeo­
graphs N H E 88 through 95.
Leaflets describing the life history, biology, and 
habits of some of the insects mentioned can be obtained 
from the offices of county farm advisers or by writing 
to 280 Natural Resources Building, Urbana. These are 
indicated by an N H E number in the tables.
Insecticide suggestions for livestock and livestock 
barns (Circular 898), for field crops (Circular 899), 
and for the homeowner (Circular 900) can also be 
obtained from the above offices or from the College of 
Agriculture, Urbana.
Illll!!l!llllllllllt!llllllllll!lllllllllllllllllllllllllllllllllllllllllllllllllllllll!lll!llllllll!llll!llllllllllllllll!llllllllll[e
CIRCULAR 897 UNIVERSITY OF ILLINOIS COLLEGE OF AGRICULTURE COOPERATIVE EXTENSION SERVICE 
In cooperation with ILLINOIS NATURAL HISTORY SURVEY Urbana, Illinois, January, 1966
Cooperative Extension Work in Agriculture and Home Economics: University of Illinois, College of Agriculture, and the United States Department of 
Agriculture cooperating. JOHN B. CLAAR, Director. Acts approved by Congress May 8 and June 30, 1914.
LIMITATIONS FOR FIELD VEGETABLES IN DAYS BETWEEN APPLICATION AND HARVEST 
AND OTHER RESTRICTIONS ON USE OF INSECTICIDES IN ILLINOIS
(Blank spaces indicate the material is not suggested for the specific use in Illinois)
Insecticide
Aspara­
gus Beans Broccoli
Brussels
sprouts
Cab­
bage
Cauli­
flower
Horse­
radish1 Radish1 Turnip1 Onions
Egg­
plant
Toma­
toes
azinphosmethyl
(Guthion)2............... 15 7 . 21 15
carbaryl (Sevin)......... -1 0 3 3 3 3 3 3 3.14G 0 0
carbophenothion 
(Trithion)2............... 7A 7 7
diazinon........................ 5 7 5 10 10 10 1
dimethoate (Cygon).. 30C 21 21 21
endosulfan (Thiodan) B 7 7 B 1 1
ethion............................ 7 7 B I
dicofol (Kelthane) . . . 7 2 2
malathion..................... 1 3 7 7 7 7 7 3 3 3 1
mevinphos
(Phosdrin)2.............. 1 3 1 3 3
naled (Dibrom).......... 4 4 4 4 4
parathion2.................... 7 7 10 7 15 10 15 15 10
Perthane....................... 3 3 3 3
phorate (Thimet). . . . i . . . . . . . . . . . .
rotenone....................... 1 . . . 1 1
toxaphene..................... . . • . . • B 7D B C C C 5 3
trichlorfon (Dylox). . . . . . . . . 21 21 21 . . . 28C 21
Insecticide
Pota­
toes1
Col-
lards Kale Lettuce Spinach
Swiss
chard
Sweet
corn
Cucum­
bers3 Melons5
Pump­
kins3
Squash3
Winter Summer
carbaryl (Sevin).......... 0 14 14 14 14 14 0 0 0 0 0 0
diazinon......................... 10 10 10 10 12 0 7 3 3 7
dicofol (Kelthane).. . . 2 2 2 2 2
endosulfan (Thiodan) 0 14H
malathion..................... 0 7 7 14 7 7 5 1 1 3 1 1
Meta-systox-R2........... . . . 14A 14F 14F 14F
mevinphos (Phosdrin)2 3 3 2 4 1 1 1 14 14 1
naled (Dibrom)........... 4 4 4 4 4
parathion2..................... 5 10 10 21 7 21 12 15 7 10 15 15
Perthane........................ 4 7
phorate (Thimet)........ I
rotenone........................ 1 1 1 1 1 . . .
toxaphene..................... 0 28 28 E 21F E 0 • . .
trichlorfon (Dylox). . . 28B 21 28B . . . 14F
1 Root crops such as radishes, turnips, carrots, horseradish, 
potatoes, and sugar beets should not be grown in soil where 
aldrin, dieldrin, or heptachlor was applied as a soil insecticide 
the preceding year.
2 To be used only by professional applicators or commercial 
gardeners.
3 Only apply insecticide late in the day after pollination is 
complete.
A. Not more than twice per season.
B. Not after edible portions or heads begin to form.
C. Do not use tops for feed or food.
D. If outer leaves are stripped; otherwise, B.
E. Do not apply after seedling stage.
F. Not more than once per season.
G. If tops are to be used as feed.
H. Not more than three times per season.
I. Soil applications at planting time only.
LIMITATIONS FOR GREENHOUSE VEGETABLES
Insecticide Tomatoes Lettuce
D D T..............................................................  5 days Do not use after seedling stage
endosulfan (Thiodan)................................  15 hours . . .
malathion....................................   15 hours 10 days
metaldehyde.......... ................... .................. As bait only applied to soil
naled (Dibrom)...........................................  1 day . . .
parathion1.....................................................  10 days 21 days
tepp1.......................................................................  3 days
1 Do not use aerosols that contain parathion, tepp, or the propellant methyl chloride 
in greenhouses connected to living quarters. Should be applied only by a trained 
operator.
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CABBAGE AND RELATED COLE CROPS1
Insect
Time 
of attack Insecticide
Lb. of active 
ingredient per acre Placement Timing of application
Cabbage maggot2 
(NHE-44)
All season diazinon 3 Broadcast Disk in just before planting. Use only 
for cabbage, cauliflower, and broccoli.
diazinon
granules
1 Furrow At time of planting; on turnips a drench­
ing spray of 1 lb. diazinon should be 
applied 30 days following treatment.
azinphosmethyl
diazinon
3 oz. W.P. or 2 oz. 
E.C. per 50 gal. 
transplant water 
4 oz. per 50 gal. 
transplant water
6 fluid oz. transplant water per plant.
Aphid (NHE-47) All season azinphosmethyl
dimethoate
malathion
mevinphos
parathion
X
0.3
1
X
0.4
Foliage When aphids appear, but before leaves 
begin to curl.
Diamond-back 
moth larva; 
imported cabbage 
worm; cabbage 
looper 
(NHE-45)
All season azinphosmethyl
mevinphos
naled
parathion with 
toxaphene 
Perthane with 
diazinon
X
X
1
X
2
1
X
Foliage When small worms first appear, and 
about every 5 to 7 days thereafter.
Parathion with 
endosulfan
X
1
Cutworm At planting trichlorfon 1 Soil At planting, at base of plant or as needed 
when damage first occurs.
Flea beetle and 
leafhopper
All season carbaryl i x Foliage As needed.
1 Root crops such as radishes, turnips, carrots, potatoes, and sugar beets should not be grown in soil where aldrin, dieldrin, or hepta- 
chlor was applied as a soil insecticide the preceding year.
2 Maggots are resistant to aldrin and dieldrin in some areas of Illinois.
Note: E.C. =  emulsion concentrate; W.P. =  wettable powder.
COLLARDS, KALE, LETTUCE, SPINACH, SWISS CHARD
Insect
Time 
of attack Insecticide
Lb. of active 
ingredient per acre Placement Timing of application
Aphid (NHE-47) All season diazinon
malathion
mevinphos
naled
parathion
X
1
X
1
0.4
Foliage As needed.
Cutworm On seedling 
plants
toxaphene
trichlorfon
IK
1
Base of plant 
and soil
When first damage appears.
Leafhopper All season carbaryl
malathion
IK
1
Foliage When first leafhoppers appear and as 
needed.
Caterpillar
(NHE-45)
All season mevinphos
naled
X
1
Foliage When small worms first appear and every 
5 to 7 days thereafter.
Perthane 
with diazinon 
or malathion
1
X
l
parathion with 
endosulfan
X
1
Leaf miner All season diazinon
parathion
X
0.4
Foliage When first miners are observed.
Flea beetle All season carbaryl
rotenone
1
X
Foliage As needed.
3
BEANS
Insect
Time 
of attack Insecticide
Lb. of active 
ingredient per acre Placement Timing of application
Seed maggot 
(NHE-27)
All season dieldrin1
lindane1
Manufacturer’s
directions
Seed At seeding.
phorate granules i x Soilband Place on either or both sides of row at 
planting but not in contact with seed.
Bean leaf beetle Early and carbaryl 1 Foliage When feeding first appears and weekly
(NHE-67) late season malathion 1 for 2 or 3 applications as needed.
Leafhopper All season carbaryl 1 Foliage Before plants become yellow and stunted.
(NHE-22) and dimethoate 0.3 Repeat applications at weekly intervals
plant bug malathion 1 as necessary.
(NHE-68) phorate granules i x Soilband As for seed maggot.
Mexican bean Midseason and carbaryl X Foliage When occasional leaves show lacework
beetle late season malathion 1 feeding.
phorate granules 1X Soilband As for seed maggot.
Aphid (NHE-47) All season dimethoate 0.3 Foliage Usually applied when a few aphids can be
endosulfan X found on each plant, but before leaves
malathion 1 begin to curl and deform.
phorate granules IK Soilband As for seed maggot.
Blister beetle Midseason and carbaryl i X Foliage As needed.
(NHE-72) late season
Corn earworm Late season carbaryl i X Foliage As needed, but usually after September
(NHE-33) 1. Worms may be present before bloom.
Mites Midseason and carbophenothion X Foliage As needed, but especially during drouthy
late season dicofol 0.4 periods particularly if carbaryl has been
dimethoate 0.3 used on crops.
malathion 1
phorate granules 1X Soilband As for seed maggot.
1 No restrictions when used as recommended.
CUCUMBERS AND OTHER VINE CROPS1
Insect
Time 
of attack Insecticide
Lb. of active 
ingredient per acre Placement Timing of application
Striped and 
spotted cucumber 
beetles (NHE-46)
Seedling to 
mature plants
carbaryl 1 Foliage When beetles first appear; as often as 
necessary thereafter.
Aphid (NHE-47) All season diazinon
malathion
Meta-systox-R
mevinphos
parathion
X
1
X
X
X
Foliage When aphids become noticeable.
Squash bug 
(NHE-51)
All season parathion
trichlorfon2
X
1
Foliage Do not apply until first eggs are found 
hatching (about June 15 to July 15).
Leafhopper July-August malathion 1 Foliage As needed.
Squash vine 
borer
June-
September
carbaryl 1 Base of stem 
and runners 
for 3 ft. from 
stem
Weekly applications when vines begin to 
run—usually 5 applications.
Pickle worm August-
September
carbaryl
dicofol
1
X
Foliage Weekly applications, beginning in late 
August.
Mites July-
September
malathion
mevinphos
parathion
1
X
X
Foliage As needed.
Cutworm
(NHE-77)
April-June carbaryl 2 Base of plants As needed.
1 Pumpkins should not be grown on soil that has been treated with aldrin, dieldrin, or heptachlor the preceding year.
3 Pumpkin is the only vine crop for which trichlorfon should be used for squash bug control. Apply only once per season.
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TOMATOES AND EGGPLANT
Time Lb. of active
Insect of attack Insecticide ingredient per acre Placement Timing of application
Cutworm Early and carbaryl 2 Base of plants As needed.
(NHE-77) midseason toxaphene 3 or foliage
trichlorfon 1
Flea beetle May-June carbaryl 2 Foliage Apply every week as long as needed.
rotenone 0.2-0.4
Aphid (NHE-47) May-July diazinon X Foliage As needed, but before leaves curl.
endosulfan X
malathion 1
parathion 0.4
Corn earworm July- carbaryl 2 Foliage Add to weekly applications of fungicide
September; toxaphene 2 sprays beginning at first fruit set. If
occasionally spraying is infrequent, use 6 lb. of toxa-
in June phene.
Horn worm July- carbaryl 2 Foliage When first small worms appear.
September trichlorfon 1
Mites July- carbophenothion 1 Foliage As needed.
September dicofol X
malathion 1
parathion 0.4
Russet mite July- parathion 0.4 Foliage As needed.
September sulfur dust1 10
sulfur spray1 10
Blister beetle June- carbaryl I X Foliage As needed.
(NHE-72) September parathion X
toxaphene 2
Fruit fly and August- diazinon spray X Foliage When flies or beetles first appear.
picnic beetle October diazinon granules 1
pyrethrin dust1 1 Foliage Apply to hamper immediately after it is 
filled.
1No limitations on use.
ONIONS
Time Lb. of active
Insect of attack Insecticide ingredient per acre Placement Timing of application
Onion maggot All season diazinon *4-1  for 40-50 lb. Seed Seed treatment for set onions only. Use
(NHE-50) W.P. of seed lighter dosage of diazinon on sandy, highly
ethion W.P. 1 for 40-50 lb. of seed mineral soils.
diazinon granules X -1 Furrow Use 1 lb. active ingredient per acre for
ethion granules X - 2 rows 12" apart; % lb. for rows 18" apart; 
K  lb. for rows 24" apart. Up to twice
these amounts are needed for ethion on 
muck soils.
diazinon 2 Broadcast Preplanting; disk into upper 1 to 2 inches 
of soil. Supplement with foliage spray 
below.
diazinon X Foliage Supplemental to soil treatment. Make 
first application when first adult flies are
malathion 1 seen; make another 1 week later. From 
then on only as necessary.
Thrips (NHE-48) Midseason and diazinon X Foliage When injury first appears and every 10
late season parathion X days as necessary.
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SWEET CORN
Insect
Time 
of attack Insecticide
Lb. of active 
ingredient per acre Placement Timing of application
Rootworm April-August 
(NHE-26)
Seed corn maggot 
(NHE-27)
Seed corn beetle 
(NHE-27)
Wireworm (NHE-43)
diazinon 1 Row Apply on soil surface behind planter shoe 
and ahead of press wheel.
Cutworm
(NHE-38)
April-June carbaryl
toxaphene
2
3
Base of 
plants
When first damage appears. Use large 
quantities of water per acre.
Flea beetle 
(NHE-36)
April-July carbaryl I X Foliage As necessary.
Japanese beetle 
(NHE-32)
July-
September
carbaryl 1 Ear zone As necessary.
Corn borer June-
September
carbaryl spray, dust, 2 
or granules 
diazinon granules
Foliage Make first application when tassel ratio 
is 30 to 40. Repeat every 4 to 5 days as 
long as field has 20 or more unhatched 
egg masses per 100 plants.
Corn earworm1 
(NHE-33)
June-
September
carbaryl 2 Ear zone Market corn: At first silk and every 2 to 
3 days for 5 to 8 applications. On very 
early or late planted corn, treatment may 
be necessary before silking when eggs are 
being laid on stalks and flag leaves. 
Canning corn: At 30 to 50% silk and 
every 3 days thereafter until corn is with­
in 1 week of harvest.
Sap beetle 
(NHE-10)
July-
September
carbaryl
diazinon
malathion
parathion
2
1
1
X
Foliage When adults first appear in field; usually 
between pollen-shedding and silk-drying.
Corn leaf aphid 
(NHE-29)
July-
September
malathion
mevinphos
parathion
1
X
X
Foliage As needed to produce attractive ears for 
fresh market.
1 Compound 8447 will be recommended upon label approval.
ASPARAGUS
Insect
Time 
of attack Insecticide
Lb. of active 
ingredient per acre Placement Timing of application
Asparagus beetle 
(NHE-49)
Early and mid­
season on spears
carbaryl IK Spears and 
ferns
As needed, not oftener than every 3 days.
and ferns rotenone 0.2-0.4 Spears As needed.
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POTATOES1
Insect
Time 
of attack Insecticide
Lb. of active 
ingredient per acre Placement Timing of application
Flea beetle May-July carbaryl
endosulfan spray 
endosulfan dust
1
XA
l
Foliage When first damage appears on leaves, 
and repeat as needed.
Colorado potato 
beetle
May-July carbaryl
endosulfan spray 
endosulfan dust
l
l
Foliage As needed.
Potato leaf hop per 
(NHE-22)
May-July carbaryl
endosulfan spray 
endosulfan dust
l
XA
l
Foliage Weekly applications when leafhoppers 
first appear.
phorate granules 2 to 3 Soilband Place on either or both sides of row at 
planting but not in contact with seed. 
Use lower rate on sandy soils and heavier 
rate on heavy soils. Do not use on muck 
soils.
Aphid (NHE-47) All season endosulfan spray 
endosulfan dust 
malathion 
parathion
y2
i
i
x
Foliage As needed.
phorate granules 2 to 3 Soilband As for leafhoppers.
Blister beetle 
(NHE-72)
All season carbaryl
toxaphene
1M
2
Foliage As needed.
Wireworm
(NHE-43)
All season phorate granules 2 to 3 Soil Preplanting, disk in; or use as soilband 
at planting.
White grub 
(NHE-23)
All season phorate granules 3 Soil Preplanting, disk in; or use as soilband 
at planting.
Grasshopper
(NHE-74)
July-
September
carbaryl
toxaphene
M 
i A
Foliage As needed, control in fence rows, road­
sides, ditch banks, etc., before migration.
1 Potatoes should not be grown in soil where aldrin, dieldrin, or heptachlor was applied as a soil insecticide the preceding year.
GREENHOUSE LETTUCE
Insect Insecticide1 Dosage and formulation Application
Aphid malathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Garden fleahopper parathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Mealybug 
Spider mite 
Whitefly
tepp aerosol 1 lb. 5% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Armyworm 
Cabbage looper
DDT dust 3% purified DDT dust, 20 lb. per acre On soil surface; do not use after seedling 
stage.
Cutworm malathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Sowbug parathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Slug metaldehyde Commercially prepared bait or spray To mulch on soil surface. Do not con­
taminate edible parts.
1 See page 2 for limitations between application and harvest.
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GREENHOUSE TOMATOES
Insect Insecticide1 Dosage and formulation Application
Aphid endosulfan aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Whitefly malathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
naled vapor 5 oz. of 4% E.C. per 50,000 cu. ft. Apply on steampipes.
parathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Mealybug 
Spider mite 
Russet mite 
Thrip
Use malathion or parathion aerosol as suggested for aphid and whitefly.
Armyworm 
Cabbage looper
DDT dust 3% purified DDT dust, 20 lb. per acre On soil surface for cutworms; dust in air 
above plants for caterpillars.
Cutworm malathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Tomato fruitworm parathion aerosol 1 lb. 10% aerosol per 50,000 cu. ft. In a closed greenhouse above plants.
Slug metaldehyde Commercially prepared bait or spray To mulch on soil surface. Do not con­
taminate edible parts.
1 See page 2 for limitations between application and harvest.
FOR YOUR PROTECTION
Always handle insecticides with respect. The 
persons most likely to suffer ill effects from insecti­
cides are the applicator and his family. Accidents 
and careless, needless overexposure can be avoided. 
Here are a few easy rules that if followed will pre­
vent most insecticide accidents:
1. W ear rubber gloves when handling insecticide 
concentrates.
2. Do not smoke while handling or using insecti­
cides.
3. Keep your face turned to one side when opening 
insecticide containers.
4. Leave unused insecticides in their original con­
tainers with the labels on them.
5. Store insecticides out of reach of children, 
irresponsible persons, or animals; store preferably in 
a locked cabinet.
6. Wash out and then bury, burn, or haul to refuse 
dump all empty insecticide containers.
7. Do not put the water-supply hose directly into 
the spray tank.
8. Do not blow out clogged nozzles or spray lines 
with your mouth.
9. Wash with soap and water exposed parts of 
body and clothes contaminated with insecticide.
10. Do not leave puddles of spray on impervious 
surfaces.
11. Do not apply to fish-bearing or other water 
supplies.
12. Do not apply insecticides, except in an emer­
gency, to areas with abundant wildlife.
13. Do not apply insecticides near dug wells or 
cisterns.
14. Do not spray when weather conditions favor 
drift.
15. Observe all precautions listed on the label.
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1 9 6 6  Suggested 
Insecticide 
G uide
Insect Control for 
LIVESTOCK AND 
LIVESTOCK BARNS
Livestock producers must follow a sound program of 
pest control if they are to attain maximum income for 
their farming investment. Flies, lice, mites, ticks, and 
grubs irritate animals and some of them suck their 
blood. This greatly reduces meat, egg, and milk 
production. On occasion, individual animals actually 
have been killed by attacks of large numbers of pests 
like horse flies, lice, and mites. Several of these pests 
can transmit diseases such as anaplasmosis and pink­
eye from animal to animal. Thus losses from these 
pests each year cost Illinois farmers millions of dollars. 
A livestock producer does not need to share his profits 
with these insects. They can be readily controlled and 
in many cases eradicated.
In the following charts only the safest, most ef­
fective insecticides are suggested for each specific 
insect on each type of livestock. Other insecticides that 
may have label approval for use on livestock are not 
included because they are less effective or more toxic 
or present potential residue problems. Blank spaces 
in the table of limitations (back cover) mean that we 
do not suggest the insecticide for that specific purpose 
in Illinois.
In using insecticides read the label carefully and 
follow all instructions. Do not exceed the rates sug­
gested; observe the interval between application and 
slaughter and apply only to those animals for which 
use has been approved. Keep a record of the insecti­
cide used, the trade name, the percentage of active in­
gredients, the dilution, rate of application, and dates 
of application. If you are ever questioned, you have 
the records.
Most of the insecticides are suggested for use as 
emulsion concentrates since these are the easiest form­
ulations to handle. However, wettable powders can 
be substituted for emulsion concentrates providing the 
finished spray is agitated.
The chemical names used in these tables may be 
unfamiliar to you. These names are the common coined 
chemical names and as such are not capitalized. Trade 
names are capitalized. In the table of limitations (back 
cover) the common names are listed first. Should the 
trade name be more commonly used, it is listed in pa­
rentheses with the common name. Throughout the 
tables of suggested insecticides on pages 2 and 3, how­
ever, only the common name is used where there is one. 
In case of question, refer to the table of limitations.
These suggestions are printed annually. Be sure 
you have the current year’s issue. Suggestions some­
times change during the growing season, and so are 
subject to change without notification.
These suggestions were prepared by entomologists 
of the University of Illinois College of Agriculture and 
the Illinois Natural History Survey and replace mim­
eographs N H E 102-104.
Leaflets describing the life history, biology, and 
habits of some of the insects mentioned can be ob­
tained from the offices of county farm advisers or by 
writing to 280 Natural Resources Building, Urbana. 
These are indicated by an N H E number in the tables.
Suggested insecticide guides for vegetables (Cir­
cular 897), for field crops (Circular 899), and for the 
homeowner (Circular 900) can be obtained from the 
above offices or the College of Agriculture, Urbana.
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CIRCULAR 898 UNIVERSITY OF ILLINOIS COLLEGE OF AGRICULTURE COOPERATIVE EXTENSION SERVICE 
In cooperation with ILLINOIS NATURAL HISTORY SURVEY Urbana, Illinois, January, 1966
Cooperative Extension Work in Agriculture and Home Economics: University of Illinois, College of Agriculture, and the United States Department of 
Agriculture cooperating. JOHN B. CLAAR, Director. Acts approved by Congress May 8 and June 30, 1914.
DAIRY CATTLE, BEEF CATTLE, SW INE, AND SHEEP
(Refer to table of limitations on back page before using insecticides)
Insect Insecticide
Amount per 100 
gal. water or as 
directed
How to apply
Dairy Cattle Lice (NHE-18) Ciodrin E.C ., 4 lb. per gal.
3.2 lb. per gal. 
2 lb. per gal. 
rotenone 5%  W .P.
1>2 Pt-
2 pt.
3 pt.
2 lb.
1-2 gal. per animal. Spray to satu­
ration. Make 2 treatments 14 days 
apart.
rotenone 0.5-1 .0%  
in sulfur dust
6 oz. per animal. Repeat as needed.
Horn flies 
(NHE-59)
Ciodrin 2.0%  0 . 1-2 oz. per animal; 2-6  times per 
week.1
Stable flies 
(NH E-61)
dichlorvos 1.0% O. 
pyrethrin 0.1%  +  
synergist O.
1-2 oz. per animal daily.1
Horse flies 
(NHE-60)
pyrethrin 0.5%  +  
synergist O.
1% pyrethrin +  synergist 
E.C.
10 gal.
1-2 oz. per animal daily.1 
1-2 qt. per animal every 3 days.1
Face flies 
(NHE-106)
Ciodrin 2.0%  O. 1-2 oz. per animal, 2-6  times per 
week.1
dichlorvos E.C. Dilute to 0.2%  
with corn sirup
1/10 oz. brushed on forehead daily 
in strip 1" wide and 6" long.
dichlorvos E.C. Dilute to 0.5%  
in mixture of 
75%  corn sirup 
and 25%  water
Spray 1/5 oz. on head daily.
Grubs rotenone 5%  W .P. lb. +  1-2 lb. 
of detergent
2 gal. per animal monthly Decem­
ber through April.
rotenone 13^ %  dust 3 oz. per animal monthly Decem­
ber through April. Rub vigorously 
over affected areas.
Beef Cattle Lice and mange 
(NHE-18)
lindane 20%  E.C. 
lindane 12.4% E.C. 
malathion 50-57%  E.C.
Pt- 
1 qt.
3 qt.
1-2 gal. per animal. Spray to satu­
ration. Make 2 applications 14 
days apart.
Horn flies 
(NHE-59)
toxaphene 60%  E.C. 5 pt. 1-2 qt. per animal every 3 weeks. 
Only partially controls stable flies.1
Stable flies 
(NH E-61)
Ciodrin 2.0%  O. 1-2 oz. per animal; 2-6 times per 
week from automatic sprayer.1
Horse flies 
(NH E-60)
Use as directed for dairy cattle above.
Face flies 
(NHE-106)
Ciodrin 2.0%  O. As for stable flies.
toxaphene 5%  O. Saturate cloth, canvas, or burlap 
head or back oiler at least weekly. 
Also controls horn flies and helps 
prevent buildup of lice in winter.
Grubs rotenone 5%  W .P. 
rotenone 1}^%  dust
As for dairy 
cattle
The following systemic insecticides, coumaphos, Ruelene, and trichlorfon, as sprays 
provide excellent control of grubs and lice. Use only on native beef cattle; apply 
during September or October.
Swine Mange and lice lindane 20%  E.C. 
lindane 12.4%  E.C. 
malathion 50-57%  E.C.
1 qt. 
3 pt. 
3 qt.
1-2 qt. per animal. Make two ap­
plications 14 days apart.
Sheep Ticks, lice, and 
scab (NHE-53)
lindane 20%  E.C. 
lindane 12.4%  E.C.
1 qt.
3 pt.
Spray to saturation. With dips use 
strength.
toxaphene 60%  E.C. 5 qt. Spray to saturation. With dips use 
Yl strength except for scab.
Note: E.C. =  emulsion concentrate, O. =  oil solution, W.P. =  wettable powder. 
1 Spray head, back, sides, belly, and legs carefully. Start treatments in June.
CHICKENS, BARNS, AND SHEDS
(Refer to table of limitations on back page before using insecticides)
Insect Insecticide
Amount per 100 
gal. water or as 
directed
How to apply
Chickens Lice (NHE-54) coumaphos 25%  W .P. 
malathion 50-57%  E.C .
6 oz. per 5 gal. 
water
10 oz. per 5 gal. 
water
Apply to roosting areas.
carbaryl 5%  dust Apply to litter only, 1 lb. per 40 
sq. ft.
coumaphos 0.5%  dust Apply to litter and nests, 1 lb. per 
20 sq. ft.
malathion 4%  dust Apply to litter and nests, 1 lb. per 
50 sq. ft.
Common red 
mites and lice
carbaryl 80%  W .P. 
(not for lice)
4 oz. per 5 gal. 
water
Spray roosts, back walls, side walls, 
and around nests.
(NHE-54) coumaphos 25%  W .P. 
malathion 50-57%  E.C.
6 oz. per 5 gal. 
water
10 oz. per 5 gal. 
water
Spray roosts, back walls, side walls, 
and nests.
Northern fowl 
mites and lice
carbaryl 5%  dust Apply to litter, 1 lb. per 40 sq. ft., 
and 1 lb. per 100 male birds.
(NHE-54) coumaphos 0.5%  dust Apply to litter and nests, 1 lb. per 
20 sq. ft.; 1 lb. per 100 male birds.
malathion 4%  dust Apply to litter and nests, 1 lb. per 
50 sq. ft.; 1 lb. per 100 male birds.
carbaryl 80%  W .P. 4 oz. per 5 gal. 
water
Spray birds and roosting areas (1 
gal. per 100 birds). Use in caged 
laying operations or when litter is 
sparse or wet.
coumaphos 25%  W .P. 
malathion 50-57%  E.C.
3 oz. per 5 gal. 
water
5 oz. per 5 gal. 
water
Spray birds, nests and roosting 
areas (1 gal. per 100 birds). Use in 
caged laying operations or when 
litter is sparse or wet.
Residual 
Sprays for 
Barns and 
Sheds
Houseflies
(NHE-16)
fenthion 46%  E.C. 
(beef barns only) 
fenthion 25%  W .P. 
(beef barns only)
3 gal. 
48 lb.
Start treatments in June and main­
tain good sanitation. Apply 2 gal. 
per 1000 sq. ft. or to runoff to ceil­
ings, walls, and support posts, and 
outside around doors and windows. 
Every 4 -6  weeks during fly season.
diazinon 48%  E.C. 
diazinon 50%  W .P.
2 gal. 
16 lb.
Treat every 2-4  weeks during fly 
season. Otherwise apply as for 
fenthion.
dimethoate 25%  E.C. 4 gal. Treat every 4 -6  weeks during fly 
season. Otherwise apply as for 
fenthion.
ronnel 12% E.C. 
ronnel 24%  E.C . 
ronnel 25%  W .P.
8 gal. 
4 gal. 
32 lb.
Treat every 1-3 weeks during fly 
season. Otherwise apply as for 
fenthion.
Baits as 
Supplements 
for Barn 
and Shed
diazinon E.C. 
trichlorfon E.C.
Dilute to 0.1%  
mixture in 2 parts 
corn sirup and 1 
part water
Apply to favorite fly-roosting areas 
from tank sprayer as needed to 
supplement residual spray treat­
ment.
Sprays dichlorvos E.C. 
naled E.C.
Dilute to 0.1 %— 
0.5%  in 2 parts 
corn sirup and 1 
part water
Apply as for diazinon and tri­
chlorfon.
ronnel E.C. Dilute to 2%  in 
2 parts corn sirup 
and 1 part water
Apply as for diazinon and tri­
chlorfon.
Dimetilan 4%  bands Hang 1 band per 75 sq. ft. of area 
from the ceiling or support posts. 
A supplement to residual sprays.
Note: E.C. =  emulsion concentrate, 0. =  oil solution, W.P. = wettable powder.
LIMITATIONS FOR SUGGESTED INSECTICIDES APPLIED TO LIVESTOCK OR IN LIVESTOCK BARNS
(Blank spaces in the table denote that the material is not suggested for that specific use in Illinois)
Dairy Beef Swine Sheep Chickens
Animals Barns Animals Barns Animals Barns Animals Barns Birds Barns
carbaryl (Sevin)................................. E , I E , I
Ciodrin.................................................. B . . . B . . .
coumaphos (C oral)........................... D . . . I, J I, J
diazinon................................................. . . .  H, C . . .  H, C . . .  H, C . . .  H, C . . .  H, C
dichlorvos (DDVP) (V apona). . . B C . . .  C . . .  C . . .  C . . .  C
dimethoate (Cygon)......................... . . .  H . . .  H . . .  H . . .  H . . .  H
Dimetilan............................................. . . .  C, M . . .  C, M . . .  C, M . . .  C, M . . .  C, M
fenthion (B ay tex)............................. . . .  H
lindane................................................... G, K  . . . G, K  . . . G . . .
m alathion............................................. B . . . B . . . I I
naled (Dibrom ).................................. . . .  C . . .  C . . .  C . . .  C . . .  C
pyrethrin.............................................. B . . . B . . .
rotenone................................................ B . . . B . . .
ronnel (K orlan).................................. . . .  H , C . . .  H, C . . .  H, C . . .  H , C . . .  I
Ruelene................................................. A . . .
toxaphene............................................. F , K  . . . F  . . .
trichlorfon (Dipterex) (Neguvon) . . .  C D, L  C . . .  C . . .  C . . .  C
A. Do not apply within 28 days of slaughter. Do not apply repeat applications within 28 days. Do not treat after November 1.
Do not treat sick animals. Give animals free access to water and feed before and after treatment.
B. Do not contaminate feed, water, milk, or milking utensils.
C. As a bait. Do not apply within reach of animals or in milkrooms. Do not contaminate feed, water, milk, or milking utensils.
D. Do not treat animals less than 4 months old, sick or convalescent animals, or stressed animals. Do not treat for 10 days before or
after shipping. Do not apply in conjunction with internal medications or with pyrethrins, allethrin or their synergist, or with 
organic phosphates. Do not apply in poorly ventilated areas.
E. Do not apply within 7 days of slaughter and do not treat nesting material.
F. Do not apply within 28 days of slaughter.
G. Do not spray within 30 days of slaughter. Do not dip within 60 days of slaughter.
H. When used as a spray, remove animals before treatment and cover feed and watering troughs. Do not use in milkrooms. Do 
not apply to animals.
I. Gather eggs before treatment and do not contaminate feed and water.
J. Do not apply within 10 days of vaccination or other stress influences. Do not apply more often than once a week.
K. Do not treat cattle less than 4 months old or pigs before weaning.
L. Do not apply within 14 days of slaughter.
M. Do not apply above feed, water, or milking utensils.
FOR YOUR PROTECTION
Always handle insecticides with respect. Here 
are a few easy rules that if followed will prevent 
most insecticide accidents:
1. Wear rubber gloves when handling insecticide 
concentrates.
2. Do not smoke while handling or using insecti­
cides.
3. Keep your face turned to one side when opening 
insecticide containers.
4. Leave unused insecticides in their original con­
tainers with the labels on them.
5. Store insecticides out of reach of children, 
irresponsible persons, or animals; store preferably in 
a locked cabinet.
6. Wash out and bury or burn empty insecticide 
containers.
7. Do not put the water-supply hose directly into 
the spray tank.
8. Do not blow out clogged nozzles or spray lines 
with your moutlv
9. Wash with soap and water exposed parts of 
body and clothes contaminated with insecticide.
10. Do not leave puddles of spray on impervious 
surfaces.
11. Do not apply to fish-bearing or other water 
supplies.
12. Do not apply insecticides, except in an emer­
gency, to areas with abundant wildlife.
13. Do not apply insecticides near dug wells or 
cisterns.
14. Do not spray when weather conditions favor 
drift.
15. Observe all precautions listed on the label.
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1 9 6 6  Suggested 
Insecticide 
G uides
Insect Control for 
FIELD CROPS
Insects and related pests play a major role in field 
crop production in Illinois. Although normal agro­
nomic practices developed during the past century 
have reduced the importance of many insect pests, 
chinch bugs, grasshoppers, armyworms, aphids, 
white grubs, wireworms, cutworms, and many other 
native insects have continued to be threats to grain 
and forage production. These native insects have 
been joined by such aliens as the European corn 
borer, Japanese beetle, alfalfa weevil, spotted alfalfa 
aphid, southwestern corn borer, sweet clover weevil, 
and others. Without the use of the modern insecti­
cides, these insects would seriously hamper economi­
cal production by Illinois farmers and harvests 
would be much less bountiful. W eather variations 
from year to year greatly affect insect populations, 
but annually Illinois farmers reap more than 20  
million dollars profit from the use of insecticides to 
control field crop insects.
Financial gain from use of insecticides has not 
been the only compensation. Use of modern insecti­
cides reduces stalk breakage and lodging from insect 
damage. This possibly has reduced the incidence of 
clogged pickers and accidents. Proper use of insec­
ticides has also greatly reduced the need for replant­
ing. Thus proper use of insecticides is an integral 
part of our farming business.
However, those using insecticides should apply 
all the scientific knowledge available to insure that 
there will be no illegal residue on the marketed 
crop. Such knowledge is condensed on the label. 
Read it carefully and follow the instructions. But 
the label should be recent and not from a container 
several years old. Do not exceed maximum rates 
suggested; observe carefully the interval between 
application and harvest; and apply only to crops for 
which use has been approved. Make a record of the
product used, the trade name, the percentage con­
tent of the insecticide, dilution, rate of application 
per acre, and the date or dates of application.
Some of the insecticides suggested in this 
publication can be poisonous to the applicator. The 
farmer is expected to protect himself, his workers, 
and his family from undue or needless exposure.
The chemical names used in these tables may be 
unfamiliar to you. These names are the common 
coined chemical names and as such are not capital­
ized. Trade names are capitalized. In the table of 
limitations the common names are listed first. 
Should the trade name be more commonly used, 
it is in parentheses following the common name. 
Throughout the tables of suggestions, however, the 
common name is used if there is one. In case of 
question, refer to the table of limitations.
These suggestions are printed annually. Be sure 
you have the current year’s issue. Suggestions some­
times change during the growing season, and thus 
are subject to change without notification.
These suggestions were prepared by entomolo­
gists of the University of Illinois College of A gri­
culture and the Illinois Natural History Survey and 
replace mimeographs N H E  98 through 101.
Descriptions of specific insects, their life history, 
biology, and cultural control methods are available. 
These are designated in the tables with N H E  num­
bers, and can be obtained from the county farm  
adviser or by writing to 280 Natural Resources 
Building, Urbana, Illinois.
Insecticide suggestions for vegetable crops (C ir­
cular 8 9 7 ) , for livestock and livestock barns (C ir­
cular 8 9 8 ) , and for the homeowner (Circular 9 0 0 )  
can also be obtained from the above offices or from 
the College of Agriculture, Urbana.
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CIRCULAR 899 UNIVERSITY OF ILLINOIS COLLEGE OF AGRICULTURE COOPERATIVE EXTENSION SERVICE 
In cooperation with ILLINOIS NATURAL HISTORY SURVEY Urbana, Illinois, January, 1966
SPECIAL SUGGESTIONS AND MAJOR CHANGES FOR 1966
Dairy farm s: Do not use the chlorinated hydrocar­
bons, aldrin, dieldrin, D D T, heptachlor, lindane, or toxa- 
phene on your farm either as foliar treatments or soil 
treatments. Even though these chlorinated hydrocarbons 
have label clearance for certain uses on dairy farms, we 
urge that they not be used on dairy farms except for seed 
treatment. This will help prevent any accidental contam­
ination of milk. Tiny amounts of these insecticides can be 
detected, and even slight drift onto dairy pastures, hay 
crops, and other dairy forage crops will result in minute 
but measurable amounts in milk. The tolerance in milk is 
still zero. These minute amounts present a legal prob­
lem, not a public health problem.
Do not feed contaminated feed to dairy cattle. Use of 
aldrin or heptachlor as soil insecticides does not present 
a residue problem in the corn grain itself. Therefore, corn 
grain can be purchased without fear of contamination 
from an aldrin or heptachlor soil treatment. Corn ensi­
lage and stover grown on treated soils may show very 
slight residues. Hay produced two years after the last soil 
application may also show slight residues. Although ensi­
lage, stover, and hay may be sources of milk contamina­
tion, the greatest possibility of milk contamination from 
use of aldrin or heptachlor as corn soil insecticides exists 
in use of harvested cornfields as a grazing or resting area 
for dairy cattle. As the animals contact the treated soil 
and pick up the missed ears on the ground, they are also 
picking up soil that contains sufficient insecticide to be 
detectable in the milk. When buying corn ensilage or 
other forage, be sure it does not have an objectionable 
residue. Question the supplier and, when in doubt, have a 
chemical analysis made to be certain that an objectionable 
residue is not present. These statements apply to heifers, 
producing cows, and dry cows as these insecticides are 
readily stored in the body fat and then are excreted 
slowly over long periods of time.
Do not apply these chlorinated hydrocarbons to dairy 
buildings or barns or on dairy cattle.
The insecticides suggested in the following tables to 
replace the chlorinated hydrocarbons often may be more 
expensive, more difficult to apply, and more dangerous to 
the applicator, and may provide less effective insect con­
trol. The insecticides with a footnote(1) are not to be used 
on dairy farms. These suggestions, if followed, will en­
able Illinois dairymen to continue to produce a wholesome, 
nutritious, and legal product.
Farms adjacent to dairy farm s: Do not apply sprays 
or dusts of aldrin, D D T, dieldrin, heptachlor, lindane, or 
toxaphene to fields adjacent to dairy hay, pasture, or ensi­
lage crops because of drift. Drift problems are practically 
eliminated when good-quality granules are used properly.
Soybean farm s: Recent research shows that aldrin
and heptachlor, and their breakdown products, dieldrin 
and heptachlor epoxide, are translocated in readily detect­
able amounts from the soil to the beans grown in the field 
the year of application. This research also shows that 
soybeans following corn to which the soil insecticides 
aldrin and heptachlor have been applied absorb small but 
still detectable amounts of these insecticides.
This research was not designed to explore the residue 
in beans grown after soil insecticides had been applied 
annually to corn for many years. However, in the fall of 
1965, we sampled soybeans from 100 Illinois fields. These 
residue studies indicated only a slight trace of aldrin, diel­
drin, heptachlor, or heptachlor epoxide on beans grown on 
soil one year after these soil treatments. No residues were 
found when beans were grown two or three years after 
soil treatment. Of the 100 fields on this random survey, 
none had a history of many years of annual treatment.
On the basis of this research and guided by the results 
of this random survey of Illinois soybeans, we offer the 
following suggestions to the Illinois soybean producers 
for use of insecticides in 1966.
1. Do not use aldrin, DDT, dieldrin, or heptachlor on 
soybeans as a foliar treatment. Do not use the soil insecti­
cides aldrin or heptachlor as a soil treatment for soybeans.
2. At present, we suggest that soybeans not be grown 
until two years after the last application of aldrin or hep­
tachlor where either one has been applied annually for 
5 or more years of continuous corn.
3. For the usual rotations in 1966 we suggest the con­
tinued use, except on dairy farms, of aldrin or heptachlor 
to control the corn soil insects. However, we may in the 
future recommend that soybeans not be grown until two 
full years have elapsed between the last application of 
aldrin or heptachlor and planting of soybeans in the usual 
Illinois rotations. This will depend upon results of our 
research data and that of the U. S. Department of Agri­
culture and the U. S. Department of Health, Education, 
and Welfare.
Continuous-corn farm s: Northern corn rootworm
populations increase rapidly in fields where corn is grown 
for three or more years in succession. Population peaks 
are reached within four to six years of continuous corn. 
The larvae feed on the roots and by July or early 
August the corn begins to lodge seriously. Until recently, 
aldrin or heptachlor as soil insecticides applied at or before 
planting provided excellent protection.
In 1962 rootworms highly resistant to aldrin and hep­
tachlor began to appear. By 1965, there were individual 
fields in almost every county throughout the northern half 
to two-thirds of Illinois where these insecticides no longer 
controlled these rootworms.
Populations of these resistant rootworms will mush­
room within the next few years.
2
If you have grown corn for several years in succes­
sion in a field, if you have used aldrin or heptachlor almost 
every year, if the corn lodged in August, and if there 
were lots of green beetles in the fresh silks, you probably 
have resistant northern corn rootworms. In this case, 
plant some other crop (not soybeans) in the field for two 
years. If this is not feasible and corn is to be planted, 
then use one of the recommended phosphate insecticides 
in a band. For these fields you may also want to broad­
cast and disk in 1.1/2 pounds per acre of aldrin or hepta­
chlor before planting to control the entire complex of soil 
insects.
W e expect the western corn rootworm to spread fur­
ther in Illinois. In 1965 we found three fields in which 
these beetles were established; we also found several 
fields where individual beetles were located. In 1966 
there may be several fields in an area from Rock Island 
to Peoria to Carthage where this species will be found 
commonly. No special effort will be required for control 
other than those suggested for resistant northern corn 
rootworm.
DOSAGE RATES FOR SOME COMMON INSECTICIDE FORMULATIONS
To get the following pounds of active ingredients per acre
1/16 1/8  1/4 1/2 3 /4 1 1 1/2 2
Insecticide Formulation Apply the following fraction of gallon or lb. of granules or powder per acre:
20% aldrin granules 2.5 lb. 5 lb. 7.5 lb. 10 lb.
5% carbaryl ) f 20 30 40
14% diazinon i f 7 10.5 14
10% disulfoton i f 5 10
20% heptachlor f f 2.5 5 7.5 10
10% parathion f f 5 10
10% phorate I f 5 10
25% azinphosmethyl powder 2 lb. 41b.
80% carbaryl f f IX 1 x  lb. 2V2 lb.
50% diazinon f f 2 3 4
50% trichlorfon f f 1 2 3 4
25% aldrin concentrate X gal. gal. X gal- 1 gal.
45% carbophenothion f f Vs Ms X
26% demeton f f • • • Ms gal. ys gal. X
25% heptachlor I f X X X 1
50-57% malathion >f X
25% methoxychlor f  » X X X 1
25% naled I f X X
25% parathion f > .......................... H X
60% toxaphene I f X
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LIMITATIONS IN DAYS BETWEEN APPLICATION OF THE INSECTICIDE AND HARVEST OF THE CROP 
AND OTHER RESTRICTIONS ON THE USE OF INSECTICIDES FOR FIELD CROP INSECT CONTROL
(Blanks in the table denote that the material is not suggested for that specific use in Illinois)
Field corn Forage crops
Seed and soil Grain Ensilage Stover Alfalfa Clover Pasture Seed
aldrin A
azinphosmethyl (Guthion)1 21,E 21,E 21,E
carbaryl (Sevin) 0 0 0 0 0 0 0
demeton (Systox)1 21,E 21,E 21,E 21,E
diazinon A 0 10 10 10 10 2 10
disulfoton (Di-Syston)1 100
heptachlor A
malathion 5 5 5 0 0 0 0
methoxychlor 7 7 7 7
naled (Dibrom) 4 4 4 4
parathion1 A 12 12 12 15
phorate (Thimet)1 A B B B
toxaphene A C C D
trichlorfon (Dylox) I
Barley Oats Rye Wheat Soybeans
Grain Straw Grain Straw Grain Straw Grain Straw Grain Forage
carbaryl (Sevin) F F F F F F F  F 0 0
carbophenothion (Trithion)1 7 D
demeton (Systox)1 45,G 21,G 45,G 21,G .. 45,G 21,G
disulfoton (Di-Syston)1 . . . . . . .  H
parathion1 15 15 15 15 .. 15 15
phorate (Thimet)1 . . .  H
toxaphene A D A D A D A D A D
1. Except as granules, to be applied only by experienced operators 
wearing proper protective clothing.
A. No specific restriction when used as recommended.
B. Do not apply if soil application was used. Otherwise apply be­
fore tassel stage.
C. Do not feed treated forage to dairy animals. Do not feed
sprayed forage or granular-treated corn silage to livestock 
fattening for slaughter nor granular-treated stover within 28 
days of slaughter.
D. Do not feed treated forage to dairy animals or livestock fatten­
ing for slaughter.
E. Once per cutting.
F. Not after boot stage.
G. Apply no more than twice per season with at least 14 days be­
tween applications.
H. Do not graze treated wheat.
I. Does not have label approval.
TOXICITY AND PERSISTENCY RATINGS FOR INSECTICIDES1
Toxicity to
Insecticide
Warm-blooded
animals Fish
Persistency 
as a residue
aldrin 1 1 1
azinphosmethyl 1 3
carbaryl 4 6 3
carbophenothion 1 2
demeton 1 3 3
diazinon 3 2 3
disulfoton 1 3
heptachlor 2 1 1
malathion 5 3 6
methoxychlor 6 1 4
naled 3 2 6
parathion 1 2 3
phorate 1 4
toxaphene 2 1 1
trichlorfon 4 6 5
1 A rating of 1 indicates high toxicity or persistence of residue; a rating of 6 indi­
cates low toxicity (relatively safe) and little persistency.
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FIELD CORN
Insects
Time of 
attack
Lb. active
Insecticide ingredient per acre Placement Timing of application
Seed corn maggot At germination dieldrin Follow manu- On seed Protects seed only. Use with resistant
Seed corn beetle heptachlor facturer’s directions rootworm soil treatment.
(NHE-27)
Southern and June-August aldrin1 1 in row In soil To control soil insect complex. If broad-
northern corn 1 lA  broadcast cast, work into soil immediately.
rootworm (NHE-26) heptachlor1 same as aldrin In soil
Resistant corn June-August disulfoton granules 1 Soil surface Apply as 7-inch band on soil immediately
rootworm (also for diazinon granules 1 ahead of press wheel.
soil insect control parathion granules 1 Lay-by treatment cultivated into soil
on dairy farms)2 phorate granules 1 may be used for rootworm control.
Wireworm May-July aldrin1 1 in row In soil If broadcast, work into soil immediately.
(NHE-43) 1XA  broadcast or 1A  lb. kills only small ones.
3 on peat soils or if
many large worms are present
White grub May-October heptachlor1 Same as aldrin In soil
(NHE-23)
Grape colaspis May-July As for rootworm; broadcast preferred.
(NHE-25)
Sod webworm May-J une carbaryl 1 At base of At time of initial attack.
(NHE-42) plant
Cutworm May-June Broadcast preplant soil treatment of aldrin1 or heptachlor1 as preventive.
(NHE-38) carbaryl 2 At base When damage is first seen; use 50-100
diazinon (granules) 1 of plant gal. of finished spray per acre. Cultivate
toxaphene1 3
immediately after application.
trichlorfon (wettable 1 Upon label approval it will be suggested
powder) as a row spray directed at base of plants.
Grasshopper June- carbaryl M On entire As needed. For ensilage corn use diazi-
(NHE-74) September diazinon plant non, malathion, or carbaryl.
malathion 1
toxaphene1 1V2
Flea beetle May-June carbaryl % Over row When damage becomes apparent on small
(NHE-36) toxaphene1 I 'A corn.
Armyworm May-June carbaryl IV2 Over row At first migration or when damage first
(NHE-21) toxaphene1 1V2 becomes apparent.
Fall armyworm June; August- carbaryl granules IV2 In whorls Granules preferred for whorl. When silk-
(NHE-34) September toxaphene1 granules 1A ing (see earworm).
Chinch bug June-August carbaryl 1 At base At beginning of migration. Also apply
(NHE-35) of plant strip in adjacent grain.
Thrips (NHE-39) June carbaryl 1 As foliage When severe wilting and discoloration
spray are noticed.
Corn leaf aphid diazinon granules In whorl Pretassel when aphids are common on
(NHE-29) phorate granules individual plants.
malathion As a foliage To clean up severe infestation in tasseled
parathion3 spray corn.
Corn borer, June-July carbaryl granules l'A On upper A When tassel ratio is 30 to 50, and 75%
first generation diazinon granules 1 of plant and or more plants show recent borer feeding
into whorl in whorl.
Corn borer, Mid-August carbaryl As for first From ear At first hatch when there are 1 or more
second generation diazinon generation upward egg masses per plant.
Corn earworm July-August carbaryl spray 1H In ear zone, 2 to 4 applications at 3- to 5-day intervals,
(NHE-33) seed corn only starting at 10% silk. 25 gal. of finished
spray per acre.
1 Not for use on dairy farms. Do not apply as foliage sprays or dusts to fields adjacent to dairy pasture, hay, or forage crops.
2 Dairy farmers should use these materials for soil insect control although they are not as effective as aldrin or heptachlor.
3 To be applied only by experienced operators or those wearing protective clothing.
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SOYBEANS
Insect
Time of 
attack Insecticide3
Lb. active 
ingredient per acre Placement Timing of application
Bean leaf beetle 
(NHE-67)
May-June, 
August
carbaryl
toxaphene1
1
IX
On foliage When leaf feeding becomes severe, but 
before plants killed and pods eaten.
Clover root May-June carbaryl 1 On marginal When clover is plowed up, beetles mi-
curculio adult 
(NHE-71)
toxaphene1 1 lA rows grate to adjacent beans.
Grasshopper June- carbaryl % On foliage When migration from adjacent crops be-
(NHE-74) September toxaphene1 1X gins.
Flea beetle May-June carbaryl
toxaphene1
1
1X
On foliage Seedlings usually attacked. Treat when 
needed.
Green clover 
worm (NHE-75)
August carbaryl
toxaphene1
1
IX
On foliage When damage appears and small worms 
are numerous.
Web worm 
(NHE-42)
June-August carbaryl
toxaphene1
1
IX
On foliage When damage appears and small worms 
are numerous.
Mites June-August carbophenothion2 % On foliage As needed on field margins and entire 
field.
1 Not for use on dairy farms. Do not apply as foliage sprays or dusts to fields adjacent to dairy pasture, hay, or forage crops.
2 To be applied only by experienced operators or those wearing protective clothing.
8 See page 2 for insecticide use restrictions on soybeans.
STORED GRAIN (Corn, Wheat, and Oats)
Insect
Time of
attack
Insecticide1 
and dilution Dosage Placement Suggestions
Angoumois grain 
moth (earcorn) 
(NHE-62)
April-October 
(Southern of 
Illinois)
malathion 57% 
E.C., 3 oz. per 
gal. water
Apply to runoff Spray surface 
and sides in 
April and 
August
Plant tight husk varieties. Shelled corn 
is not affected by Angoumois moth.
Meal moths and 
surface infestations 
only (NHE-63)
April-October malathion 1.0% 
dust
malathion 57% 
E.C., 3 oz. per 
gal. water
30 lb. per 1000 sq. 
ft.
2 gal. per 1000 sq. 
ft.
Spray or dust 
on surface
Clean and spray bin with 1.5% malathion 
to run off before storage. Store only 
clean dry grain.
General
Internal and ex­
ternal feeders 
(NHE-64, 65) 
Rice and granary 
weevils
April-October malathion 1.0% 
dust
malathion 57% 
E.C., 1 pt. per 
3-5 gal. water
40-60 lb. per 
1000 bu.
3-5 gal. per 1000 
bu.
Spray or dust 
uniformly as 
grain is 
binned
Clean and spray bin with 1.5% malathion 
to run off before storage. Store only 
clean dry grain.
Flat grain beetle 
Saw-toothed 
grain beetle 
Rusty grain beetle 
Foreign grain beetle 
Cadelle beetle 
Flour beetle
liquid fumigant; 
use with caution 
and avoid 
breathing vapors
3-5 gal. per 1000 
bu.
On surface; 
repeat if nec­
essary
Clean and spray bin with 1.5% malathion 
to run off before storage. Store only 
clean dry grain. Apply in late July and 
September in the southern half of Illinois; 
apply in mid-August in the northern half 
of Illinois. Use surface treatment of 
malathion as recommended for meal 
moths.
1 Use only “premium grade” malathion on grain. Malathion vaporizes and is lost rapidly when grain is heat-dried. 
Note: E.C. =  emulsion concentrate.
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SMALL GRAINS
Time of Lb. active
Insect attack Insecticide ingredient per acre Placement Timing of application
Grasshopper June-August carbaryl M On entire Control early while grasshoppers are
(NHE-74) toxaphene1 IH plant small and before they scatter over a wide
area.
Chinch bug June-July carbaryl 1 At ground Treat strip in grain to protect corn from
(NHE-35) and base of 
stalk
migrating bugs.
Armyworm May-June carbaryl 1 On foliage When worms are still small and before
(NHE-21) toxaphene1 damage is done.
Greenbug May-June demeton2 H On foliage When needed.
parathion2 M
Hessian fly Sept.-October; disulfoton y In drill row 5 lb. of 10% granules at seeding with a
April-May phorate y2 grass-seeder attachment. For susceptible 
varieties seeded early in fall.
1 Not for use <on dairy farms. Do not apply as foliage sprays or dusts to fields adjacent to dairy pastures, hay, or forage crops.
2 To be applied only by experienced operators or those wearing protective clothing.
CLOVER AND ALFALFA
Time of Lb. active
Insect attack Insecticide ingredient per acre Placement Timing of application3
Alfalfa weevil azinphosmethyl2 lA On foliage When 75% of the tips are being skeleton-
(NHE-89) malathion 1 ized; second growth may need protection.
parathion2
diazinon with y
methoxychlor i
Clover leaf March-April malathion i On foliage When larvae are numerous and damage
weevil (NHE-12) is noticeable, usually early to mid-April.
Spittlebug Late April, methoxychlor i On foliage When bugs begin to hatch and tiny spit-
(NHE-13) early May tie masses are found in crowns of plants.
Aphid April-May demeton2 M On foliage When aphids are becoming abundant.
(NHE-14 and 19) diazinon y
malathion i
Leafhopper Early July carbaryl i On foliage When second-growth alfalfa is 1 to 6 in-
(NHE-22) methoxychlor i ches high, or as needed.
Garden webworm July-August carbaryl i On foliage When first damage appears. Use toxa-
(NHE-42) toxaphene1 i y phene only on new fall seedlings, not for 
hay or grazing.
Cutworm
(NHE-77)
April-June carbaryl i y On foliage Cut, remove hay, and spray immediately.
Armyworm May-June, carbaryl i y On foliage Only when grasses are abundant.
(NHE-21) September malathion i
Seed crop insects 
(NHE-68 and 73)
July-August toxaphene1 i y On foliage No later than 10% bloom.
Grasshopper June- carbaryl H On foliage When grasshoppers are small and before
(NHE-74) September diazinon y damage is severe.
malathion i
naled H
Sweet clover April-May toxaphene1 i y On foliage When 50% of foliage has been eaten. New
weevil (NHE-15) seedlings only. Observe small-grain re­
strictions.
1 Not for use on dairy farms. Do not apply as foliage sprays or dusts to fields adjacent to dairy pasture, hay, or forage crops.
2 To be applied only by experienced operators or those wearing protective clothing.
3 Before applying insecticides, be certain to clean all herbicides out of equipment.
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KEEP A RECORD OF WHAT YOU DO
Crop and stage 
of growth Insecticide Trade name
Active
ingredient
Total
amount
used
Date
of
application
Date
of
harvest Other information
FOR YO U R  PR OTECTIO N : Always handle insecticides with respect. The persons 
most likely to suffer ill effects from insecticides are the applicator and his family. A c­
cidents and careless, needless overexposure can be avoided. Here are a few rules that 
if followed will prevent most insecticide accidents:
1. W ear rubber gloves when handling insecticide concentrates.
2. Do not smoke while handling or using insecticides.
3. Keep your face turned to one side when opening insecticide containers.
4. Leave unused insecticides in their original containers with the labels on them.
5. Store insecticides out of reach of children, irresponsible persons, or animals; store prefer­
ably in a locked cabinet.
6. W ash out and bury, burn, or haul to the refuse dump all empty insecticide containers.
7. Do not put the water-supply hose directly into the spray tank.
8. Do not blow out clogged nozzles or spray lines with your mouth.
9. W ash with soap and water exposed parts of body and clothes contaminated with insecti­
cide.
10. Do not leave puddles of spray on impervious surfaces.
11. Do not apply to fish-bearing or other water supplies.
12. Do not apply insecticides, except in an emergency, to areas with abundant wildlife.
13. Do not apply insecticides near dug wells or cisterns.
14. Do not spray or dust when weather conditions favor drift.
15. Observe all precautions listed on the label.
Cooperative Extension Work in Agriculture and Home Economics: University of Illinois, College of Agriculture, and the United States Department of 
Agriculture cooperating. JOHN B. CLAAR, Director. Act approved by Congress May 8 and June 30, 1914.
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1 9 6 6  Suggested 
Insecticide 
G uide
Insect Control
BY THE HOMEOWNER
Much has been said about the effects of pesticides, par­
ticularly insecticides, on the health and well-being of 
the American people. The homeowner, however, is also 
aware that he is constantly faced with a horde of in­
sects, intent upon destroying his property or making 
his life uncomfortable. Occasionally he can avoid or 
reduce the destruction wrought by some pests without 
using an insecticide, but to control most insects, he 
must rely on an insecticide. This will provide the satis­
factory control that he demands.
By careful use of insecticides, the homeowner can 
enjoy reasonable freedom from insects without endan­
gering either himself, his family, or his pets. He must 
recognize, however, that insecticides are designed to 
destroy one group of animals — insects -— and can be 
harmful to other animals, including man himself, if 
used with disregard of normal safety precautions. It is 
up to each insecticide user to handle, apply, and store 
insecticides safely to reap their benefits without suffer­
ing from their dangers. For further information on 
safe use of pesticides Circular 906 is available from the 
College of Agriculture at Urbana.
Read the labels and follow instructions carefully. 
A few million dollars were spent on research to dis­
cover the information they contain.
The suggestions in this publication list certain in­
secticides to control insect pests of food, fabric, struc­
tures, man and animals, lawns, shrubs, trees, flowers, 
and vegetables. Others might control the insect, but 
we have tried to suggest only the safest materials and 
have tried to simplify the list of insecticides that the 
homeowner needs. However, with the wide variety of 
problems and situations, several insecticides are re­
quired to meet the needs of the homeowner. Many 
people prefer to employ the services of a professional 
exterminator or custom applicator rather than to be­
come involved with selection and application of an 
insecticide.
The names used in these tables are the common 
coined chemical names, not the trade names, and as 
such may not be familiar to you. The common name 
for D D VP  is dichlorvos, for Kelthane it is dicofol, 
and for Sevin it is carbaryl. If there is no coined chem­
ical name, the trade name is used but is capitalized.
In using these tables always read the footnotes be­
fore using the insecticides. They list precautions and 
other pertinent information.
Leaflets describing specific insects, their life history, 
habits, damage, and cultural control methods are avail­
able from the county farm adviser or by writing to 
280 Natural Resources Building, Urbana, Illinois. 
These are indicated in the tables by N H E or Circular 
numbers.
Suggestions for control of insects on vegetables 
(Circular 897), on livestock and livestock barns (Cir­
cular 898), and on field crops (Circular 899) are also 
available from the above sources or from the College 
of Agriculture at Urbana.
These suggestions are printed annually. Be sure 
you have the current year’s issue. Suggestions some­
times change during the growing season, so these are 
subject to change without notification.
These suggestions were prepared by entomologists 
of the University of Illinois College of Agriculture 
and the Illinois Natural History Survey and replace 
mimeographs N H E 88-95, 105, and 110.
CIRCULAR 900 UNIVERSITY OF ILLINOIS COLLEGE OF AGRICULTURE COOPERATIVE EXTENSION SERVICE 
In cooperation with ILLINOIS NATURAL HISTORY SURVEY Urbana, Illinois, January, 1966
Cooperative Extension Work in Agriculture and Home Economics: University of Illinois, College of Agriculture, and the United States Department of 
Agriculture cooperating. JOHN B. CLAAR, Director. Acts approved by Congress May 8 and June 30, 1914.
TREE INSECTS
Insects Insecticide1 Dosage Suggestions2
Aphids (NHE-7) diazinon 25% E.C. 
malathion 50-57% E.C.
1 qt. per 100 gal. water Spray foliage thoroughly with force. Repeat as 
needed.
Bag worms (NHE-6) carbaryl 50% W.P. 
diazinon 25% E.C.
2 tbl. per gal. water 
2 tsp. per gal. water
Spray foliage thoroughly. Apply June 15. Later 
sprays are less effective.
lead arsenate W.P. 1 tbl. per gal. water
malathion 50-57% E.C. 2 tsp. per gal. water
Borers (NHE-8) DDT 25% E.C. 3 tbl. per gal. water Spray trunk at monthly intervals in summer, 
beginning about May 1. Do not spray foliage. 
Wrap trunks of newly set trees with heavy paper 
for first two years or until trees are growing 
vigorously.
Catalpa sphinx carbaryl 80% W.P. 
lead arsenate W.P.
2 lb. per 100 gal. water 
4 lb. per 100 gal. water
Spray foliage when feeding or worms are first 
noticed.
Eastern tent caterpillars Same as for catalpa sphinx Spray when webbing is first noticed. Spot-treat 
nests.
Elm leaf beetle (NHE-82) Same as for catalpa sphinx Spray as soon as damage is noticed.
European pine shoot moths 
and Nantucket pine moth 
(NHE-83)
DDT 25% E.C. 1 gal. per 100 gal. water Spray foliage thoroughly in mid-April and late 
June.
Fall web worms carbaryl 50% W.P. 2 lb. per 100 gal. 
water
Spray when first webs appear; spot-treat nests. 
Clip off and destroy infested branches or burn 
out webs.
Galls (NHE-80, 81) 
Elm cockscomb lindane 20% E.C. 1 pt. per 100 gal. water Spray foliage thoroughly when buds unfold.
Hickory
Hackberry blister diazinon 25% E.C. 
malathion 25% E.C.
1 qt. per 100 gal. water Spray foliage thoroughly in late May. Kills 
psyllids in galls.
Cooley spruce 
Eastern spruce
Either spray above Apply in late September or October or early 
spring just before buds swell.
Green-striped mapleworms Same as for catalpa sphinx Spray as soon as damage is noticed.
Leaf miners 
Boxwood
diazinon 25% E.C. 
malathion 50-57% E.C.
1 qt. per 100 gal. water Spray foliage thoroughly when mines first ap­
pear. Repeat treatment in 10 to 12 days.
Hawthorn
Oak
Mimosa webworms 
(NHE-109)
lead arsenate W.P. 
malathion 50-57% E.C.
4 lb. per 100 gal. water 
1 qt. per 100 gal. water
Spray foliage thoroughly when first nests appear 
(June, July). A repeat treatment may be needed 
in late summer.
Mites (NHE-58) Aramite 15% W.P. 
chlorobenzilate 25% 
W.P.
2 lb. per 100 gal. water Pay particular attention to underside of leaves 
when spraying. One treatment is effective for 
several weeks.
dicofol 18.5% E.C. 
malathion 50-57% E.C.
1 qt. per 100 gal. water Pay particular attention to underside of leaves 
when spraying. Apply 2 or 3 times at weekly 
intervals.
Oak kermes malathion 50-57% E.C. 1 qt. per 100 gal. water Spray foliage thoroughly about July 1 to kill 
the crawlers.
Periodical cicadas 
(NHE-113)
Same as for fall webworms Spray all branches thoroughly when adults ap­
pear. Repeat in 7 to 10 days.
Sawflies Same as for fall webworms Spray as soon as worms or damage is evident.
1 Do not use oil-base sprays on plants. Do not use malathion on canaert redcedar. Repeated use of DDT and carbaryl foliage sprays 
may cause mite or aphid infestations to increase and become damaging. Do not use insecticides during full bloom.
“Treatment dates are for central Illinois. In southern Illinois apply 2 weeks earlier and in northern Illinois 2 weeks later.
Note: E.C. — emulsion concentrate; W.P. =  wettable powder.
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TREE INSECTS (continued)
Insects Insecticide1 Dosage Suggestions2
Scales (NHE-114) 
Cottony maple 
European elm 
Oystershell 
Pine needle 
Scurfy 
Spruce bud
malathion 50-57% E.C. 1 qt. per 100 gal. water Spray foliage thoroughly in late May for pine 
needle scale; in June for scurfy, oystershell, and 
European elm scales; and again in early August 
for oystershell scale; in early July for cottony 
maple scale; and between July 10 and 15 for 
spruce bud scale.
Putnam 
San Jose 
Tuliptree
dormant oil Dilute with water as 
directed on label
Apply when plants are still dormant in late 
winter. Do not use on evergreens. For tuliptree 
scale, a malathion spray in late September is 
also effective.
Spring cankerworms Same as for catalpa sphinx When leaf buds open in spring, while worms are 
still small.
Spruce budworms Same as for fall webworm Spray when caterpillars are noticed.
Sycamore lace bugs carbaryl 50% W.P. 2 lb. per 100 gal. water 
malathion 50-57% E.C. 1 qt. per 100 gal. water
Spray when nymphs appear, usually in late May.
Yellow-necked caterpillars Same as for catalpa sphinx Spray foliage when worms are small.
Zimmerman pine moths DDT 25% E.C. 2 gal. per 100 gal. water Spray foliage thoroughly in early August.
1 Do not use oil-base sprays on plants. Do not use malathion on canaert redcedar. Repeated use of DDT and carbaryl foliage sprays 
may cause mite or aphid infestations to increase and become damaging. Do not use insecticides during full bloom.
2 Treatment dates are for central Illinois. In southern Illinois apply 2 weeks earlier and in northern Illinois 2 weeks later.
Note: E.C, =  emulsion concentrate; W.P. =  wettable powder.
SHRUB INSECTS
Insects Insecticide1 Dosage Suggestions2
Aphids (NHE-7) diazinon 25% E.C. 
malathion 50-57% E.C.
2 tsp. per gal. water Spray foliage thoroughly with force. Repeat as 
needed.
Bagworms (NHE-6) carbaryl 50% W.P. 
diazinon 25% E.C. 
lead arsenate W.P. 
malathion 50-57% E.C.
2 tbl. per gal. water 
2 tsp. per gal. water
1 tbl. per gal. water
2 tsp. per gal. water
Spray foliage thoroughly. Apply June 15. Later 
sprays are less effective.
Borers (NHE-8) DDT 25% E.C. 3 tbl. per gal. water Spray base of stems at monthly intervals in sum­
mer beginning about May 1. Do not spray 
foliage.
Mealybugs malathion 50-57% E.C. 2 tsp. per gal water Spray foliage thoroughly and with force. Repeat 
in two weeks.
Scales (NHE-114) malathion 50-57% E.C. 2 tsp. per gal. water Spray foliage thoroughly in June for oystershell, 
Euonymous, and Fletcher’s scale and in early 
July for Juniper and dogwood scales.
Spider mites (NHE-58) Aramite 15% W.P. 
chlorobenzilate 25% 
W.P.
1 tsp. per gal. water Pay particular attention to underside of leaves 
when spraying. One treatment is effective for 
several weeks.
dicofol 18.5% E.C. 
malathion 50-57% E.C.
2 tsp. per gal. water Pay particular attention to underside of leaves 
when spraying. Apply 2 or 3 times at weekly 
intervals.
Thrips Same as for aphids Mainly on privet Spray foliage thoroughly. Do 
not use DDT on privet.
1 Do not use oil-base sprays on plants. Do not use malathion on canaert redcedar. Do not use diazinon on ferns or hibiscus plants. Do 
not use DDT on privet. Repeated use of DDT and carbaryl foliage sprays may cause mite or aphid infestations to increase and become 
damaging. Do not use insecticides during full bloom.
2 Treatment dates are listed for central Illinois. In southern Illinois apply 2 weeks earlier and in northern Illinois 2 weeks later.
Note: E.C. =  emulsion concentrate; W.P. =  wettable powder.
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VEGETABLE INSECTS
Insects Crop Insecticide Suggestions
Most garden crops malathion Apply on foliage to control the insects. Aphids and Ieafhoppers
transmit plant diseases; early control is important. Mites web 
underside of leaves; apply insecticide to underside of leaves 
early before extensive webbing occurs. For picnic beetles, 
pick and destroy overripe or damaged vegetables.
Blister beetles (NHE-72) Most garden crops carbaryl For cutworms, collars of paper, aluminum foil, or metal at
Cutworms (NHE-77) planting for small numbers of plants are recommended, or
Flea beetles (NHE-36) apply insecticide to base of plants at first sign of cutting.
Grasshoppers (NHE-74) Control grasshoppers in garden borders when hoppers are
Leafhoppers (NHE-22) small.
Wireworms (NHE-43) 
and other soil insects 
(NHE-23,27)
Most garden crops diazinon When tearing up sod for a garden, apply to soil and rake in 
before planting.
All cabbage worms 
(NHE-45)
Cabbage and 
related crops, 
salad crops, and 
leafy vegetables
carbaryl or 
malathion
Presence of white butterflies signals start of infestation. Con­
trol worms when small. It is almost impossible to raise cole 
crops in Illinois without controlling these pests.
Hornworms Tomatoes carbaryl Handpicking usually provides satisfactory control.
Earworms (NHE-33) Tomatoes and 
sweet corn
carbaryl Apply to late-maturing tomatoes 3 to 4 times at 5- to 10-day 
intervals from small-fruit stage. Apply at fresh-silk stage to 
early and late corn every 2 days 4 to 5 times.
Colorado potato beetles Eggplant, potatoes, 
tomatoes
carbaryl Apply as needed. Insects usually present only in late May and 
June.
Potato leafhoppers 
(NHE-22)
Potatoes, beans carbaryl or 
malathion
Apply 3 to 4 times at weekly intervals starting in late May or 
early June. Late potatoes and beans require additional treat­
ments. Most serious pest of potatoes and beans in Illinois.
Bean leaf beetles 
(NHE-67)
Beans carbaryl Leaves are riddled in early plantings. Apply once or twice as 
needed.
Mexican bean beetle Beans carbaryl Except for southern Illinois, only a pest of late beans. Apply 
insecticide to underside of leaves.
Cucumber beetles 
(NHE-46)
Vine crops carbaryl or 
malathion
Apply as soon as beetles appear in spring. When blossoming 
begins, apply insecticide late in the day so as not to interfere 
with pollination by bees.
Squash vine borers Squash carbaryl Make weekly applications to crowns and runners when plants 
begin to vine. Apply late in day.
Squash bugs (NHE-51) Squash and 
pumpkins
carbaryl Apply as soon as small nymphs are seen and as needed. Does 
not kill large nymphs and mature bugs. Apply late in day.
Corn borer Sweet corn carbaryl Apply 4 times every 3 days to whorl and ear zone of early 
corn when feeding appears on whorl leaves.
Days to Wait Between Application and Harvest
Beans
Cabbage and 
related crops Onions Tomatoes Eggplant Potatoes
carbaryl
malathion
0
1
3
7 3
0 0 0 
1 3 0
Collards, kale, and 
other leafy crops Lettuce Sweet corn Vine crops Pumpkin Peas
carbaryl
malathion
14
7
14
14
0
5
0 0 0 
1 3 3
Apply malathion as a 4% dust or mix U/2 teaspoons of 50-57% emulsion concentrate per gallon of water. Apply carbaryl as 5% dust 
or mix 2 tablespoons of 50% sprayable powder per 1 gallon of water. One gallon of spray should cover 100 feet of row. Apply 1 ounce of 
actual diazinon per 1000 square feet. To do this mix Vi pint (4 fluid ounces) of 25% diazinon emulsion in enough water to cover 1000 
square feet, usually 2 to 3 gallons of water. Rake into soil.
Aphids (NHE-47) 
Leafhoppers (NHE-22) 
Mites (NHE-58)
Picnic beetles (NHE-40) 
Thrips
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FLOWER INSECTS
Insect Insecticide1 Dosage Suggestions
Ants, white grubs, and 
soil-nesting wasps 
(NHE-17, 79, 111)
chlordane 45% E.C. 
dieldrin 18.6% E.C.
8 oz. per gal. water 
6 oz. per gal. water
Spray over 1000 square feet of soil and water in 
thoroughly. Do not spray on plant foliage. Do 
not plant vegetable root crops on treated soil for 
5 years.
Aphids, mealybugs, 
lacebugs, scales, and white 
flies (NHE-7, 114)
malathion 50-57% E.C. 2 tsp. per gal. water Spray foliage thoroughly. Repeat treatments 
may be needed.
Blister beetles (NHE-72) carbaryl 50% W.P. 2 tbl. per gal. water Spray foliage. Repeat treatments may be needed.
Cutworms (NHE-77) diazinon 25% E.C. 
diazinon 2% granules
6 oz. per 2-3 gal. water Spray 1000 sq. ft. soil at base of plants. Do not 
spray on plant foliage. For granules apply 5 lb. 
per 1000 sq. ft. Small numbers of plants can be 
protected with collars of paper, aluminum foil, 
or metal.
Grasshoppers (NHE-74) carbaryl 50% W.P. 
malathion 50-57% E.C.
2 tbl. per gal. water 
2 tsp. per gal. water
Spray foliage and also adjacent grassy or weedy 
areas.
Iris borer DDT 25% E.C. 1 oz. per gal. water Spray as soon as new leaflets appear. Repeat 
4-6 times at weekly intervals.
Leaf-feeding beetles carbaryl 50% W.P. 
DDT 25% E.C.
2 tbl. per gal. water 
4 tsp. per gal. water
Spray foliage. Repeat treatments if needed.
Leaf-feeding caterpillars Same as for leaf-feeding beetles
Plant bugs and leafhoppers Same as for leaf-feeding beetles
Slugs (NHE-84) Metaldehyde Apply as a bait to soil. Remove old leaves, 
stalks, poles, boards, and other debris where 
slugs like to hide and lay eggs.
Sowbugs DDT 25% E.C. 
DDT 5% dust
1 oz. per gal. water Spray or dust soil around plants. Remove boards 
and trash under which bugs hide.
Spider mites (NHE-58) Aramite 15% W.P. 
chlorobenzilate 25% 
W.P.
1 tsp. per gal. water Pay particular attention to underside of leaves 
when spraying. One treatment is effective for 
several weeks.
dicofol 18.5% E.C. 
malathion 50-57% E.C.
2 tsp. per gal. water Pay particular attention to underside of leaves 
when spraying. Apply 2 or 3 times at weekly 
intervals.
Springtails malathion 50-57% E.C. 
malathion 4% dust
2 tsp. per gal. water Spray foliage and soil.
Apply to soil at base of plants.
Stalk borers (NHE-24) Same as for leaf-feeding beetles Spray foliage thoroughly and frequently.
Thrips Same as for leaf-feeding beetles Spray foliage carefully.
1 Do not use oil-base sprays on plants. Do not use malathion on African violets. Do not use carbaryl on Boston ivy. Do not use 
diazinon on ferns. Repeated use of DDT and carbaryl foliage sprays may cause mite or aphid infestations to increase and become damag­
ing. Do not use insecticides during full bloom.
Note: E.C. =  emulsion concentrate; W.P. — wettable powder.
RE A D  TH E LABEL AND STU D Y  TH E PREC A UTIO N S O N  PAGE 8
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LAWN INSECTS
Insects Insecticide1
Dosage per 
10,000 sq. ft.* Suggestions
True white grubs (NHE-23) 
Annual white grubs (NHE-23) 
Japanese beetle larvae (NHE-32) 
Green June beetle larvae 
Ants (NHE-111, Cir. 887)
chlordane
dieldrin
2 lb. 8 oz. 
12 oz.
Provides 5-year protection. In established sod, apply as granules 
or spray, and water in thoroughly. For seeding, mix in soil 
before seeding. Do not plant vegetable root crops in treated 
soil for 5 years.
Ants (NHE-111, Cir. 887) 
Cicada killer (NHE-79) diazinon 1 lb.
Apply as spray or granules and water in thoroughly. For indi­
vidual nests pour 1% diazinon in nest. Seal in with dirt.
and other soil-nesting wasps 
(NHE-17)
Earthworms chlordane 2 lb. 8 oz. As for grubs. Control seldom necessary.
Lawn webworms (NHE-115) carbaryl
diazinon
2 lb. 
1 lb.
As sprays use at least 25 gal. of water per 10,000 sq. ft. Do not 
water for 72 hours after treatment. As granules, apply from 
fertilizer spreader.
Armyworms (NHE-21) 
Cutworms (NHE-77) 
Chinch bugs (NHE-35)
carbaryl 8 oz. As sprays or granules. Use 5 to 10 gal. of water per 1,000 sq. ft.
Leafhoppers (NHE-22) carbaryl 8 oz. As a spray.
methoxychlor 4 oz.
Millipedes and sowbugs As for webworms
Mites (NHE-58) dicofol 2 oz. Spray grass thoroughly, 20 to 25 gal. of water per 10,000 sq. ft.
malathion 6 oz.
Chiggers diazinon 8 oz. Spray grass thoroughly. Use at least 10 gal. of water per 10,000 
sq. ft.
Slugs (NHE-84) Slug baits Scatter in 
grass
Where slugs are numerous.
1 The following insecticide formulations commonly contain these amounts of active ingredients by weight. Carbaryl, 2 lb. of 50% 
W.P. contains 1 lb. actual carbaryl; chlordane, 1 gal. of 45% E.C. contains 4 lb. actual chlordane; diazinon, 1 gal. of 25% E.C. contains 
2 lb. actual diazinon; dieldrin, 1 gal. of 18.6% E.C. contains U/2 lb. actual dieldrin; dicofol, 1 gal. of 18.5% E.C. contains li/£ lb. actual 
dicofol; malathion, 1 gal. of 50-57% E.C. contains 5 lb. actual malathion; methoxychlor, 1 gal. of 25% E.C. contains 2 lb. actual 
methoxychlor.
2 Amount per 10,000 square feet (% acre) is in terms of the active ingredient. Do not allow people or pets on lawn until spray has dried.
APPLY INSECTIC IDES CAREFULLY N O T C ARELESSLY, 
AND TH O U G H TFULLY  N O T TH O U G H TLESSLY
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ANIMAL AND NUISANCE INSECTS
Insects Insecticide1 Method of application Suggestions
Flies, mosquitoes, 
gnats (NHE-16)
Outdoors: 
malathion 0.5%  
Purchase E.C. and 
dilute with water.
Spray shrubbery, flowers, 
and tall grass, and around 
doorways and refuse 
containers
Dispose of refuse twice each week. Eliminate stand­
ing water in eaves troughs, old tires, toys, tin cans, 
etc.
Indoors:
pyrethrin 0.1% space 
spray or 20% dichlorvos 
resin strips2
Use fine mist or fog of 
pyrethrin or 1 resin strip 
per 1000 cu. ft.
Use Dimetilan 4% plastic bands in attached garages 
(1 per 100 sq. ft.). Use screening and keep repaired. 
In severe cases brush 5% DDT in oil on screens.
Fleas (NHE-107) carbaryl 5% dust 
malathion 4% dust
Dust areas inside and 
outside the home where 
the pet rests
Dust pets as needed.
Chiggers and ticks 
(NHE-56)
See chiggers under lawn insects for insecticides and 
method of application
Indoors use 2% chlordane in oil as spray and treat 
pets with 4% malathion or 5% carbaryl. For people 
use DEET as a repellent.
Hornets, wasps, bees, 
spiders (NHE-17,116)
dichlorvos 1% O.2 
malathion 1% 0 . or 4%  
dust
Treat nests of bees, wasps 
or hornets after dark. For 
soil nests treat as for ants 
(p. 7 under lawn insects).
For spiders same as for ants (p. 8). For wasp or bee 
nests in partitions remove exterior siding, spray nests, 
remove nest and replace siding.
Cluster flies (NHE-1) 20% dichlorvos resin 
strips2
1 strip per 1000 cu. ft. 
in attic or room
Seal cracks around windows, eaves, and siding to 
prevent entry.
Elm leaf beetles 
(NHE-82)
DDT 5% O. or 10% dust 
dieldrin 0.5% O. or 1% 
dust
Brush or spray inside 
surfaces of window 
casements. Apply dust 
in sash-cord openings
Caulk around windows and eaves to prevent entry.
Boxelder bugs 
(NHE-9)
dieldrin 0.5%  
lindane 0.5%  
Purchase E.C. and 
dilute with water.
Spray on sides and 
foundation of house and 
3 ft. of adjacent soil
Seal cracks and crevices to prevent entry. Removal 
of seed-bearing boxelder trees will help. Vacuum, or 
spray with 0.1% pyrethrins in the house.
Clover mites 
(NHE-2)
Aramite 0.15%  
chlorobenzilate 0.25%  
dicofol 0.05%  
Purchase E.C. and 
dilute with water.
Spray outside of the house 
from ground up to windows 
and adjacent 10 ft. of lawn
Remove grass and weeds from 18-inch strip next to 
foundation. Vacuum, or spray with 0.1% pyrethrin 
in house.
Millipedes or 
centipedes
dieldrin 0.5% O. Spray or dust runways 
in buildings
Use water-diluted spray of carbaryl, or diazinon on 
outside foundation and at least 3 ft. of adjacent soil. 
Treat entire lawn as for webworms if millipedes are 
abundant.
1 Purchase especially prepared ready-to-use forms of insecticides for indoor use. Do not use oil-base sprays on plants or near open 
flames. Do not spray or dust food, food-handling surfaces (counters, chopping boards, etc.), or cooking and eating utensils.
2 Do not use in pet shops or if tropical fish are present.
Note: E.C. =  emulsion concentrate; W.P. =  wettable powder; O. =  oil solution.
STO RE INSECTIC IDES SAFELY  
IN  TH E  O RIG INAL LABELLED CONTAINER
7
FOOD, FABRIC, AND STRUCTURAL INSECTS
Insects Insecticide1 Method of application Suggestions
Ants (NHE-111, 
Cir. 887)
Spiders (NHE-116)
chlordane 2% 0 . 
dieldrin 0.5% O.
Spray runways To prevent insect migrations into house, use E.C., 
diluted with water and spray completely around out­
side foundation wall and adjacent 4-inch strip of soil.
Cereal insects 
(NHE-11)
DDT 5% O. or 10% 
dust
Spray or dust inside food 
cabinets and shelves
Discard infested packages. Brush out or vacuum 
food cabinets and shelves.
Roaches
(NHE-3,4,5)
chlordane 2% O. or 5%  
dust
dieldrin 0.5% O. or 1% 
dust
diazinon 0.5% O.
Spray or dust runways and 
hiding places
More complete treatment is needed for successful 
control of brown-banded roach. Repeat treatments 
may be needed in 2 or 3 weeks.
Clothes moths and 
carpet beetles 
(NHE-87)
DDT 5% 0 . or 10% dust 
lindane 0.5% 0 . or 1% 
dust
Spray or dust storage 
areas and any infested 
places
Recently cleaned or washed woolens may be safely 
stored in insect-free chests and plastic bags. Air and 
brush other woolens in bright sunlight before storing, 
or treat lightly with DDT.
Silverfish (NHE-86) DDT 5% 0 . or 10% dust Spray or dust runways Baits using 1 part sodium fluoride plus 9 parts pan­
cake flour are also effective.
Crickets Same as for ants
Termites (NHE-57) chlordane 1% 
dieldrin 0.5%
Purchase E.C. and 
dilute with water or oil.
Soak 6-inch width of soil 
down to footing around 
and beneath building, 1 
gal. per 2 cu. ft. of soil
Remove termite mud tubes connecting wood to soil. 
Eliminate wood-to-soil contacts. Ventilate to keep 
unexcavated areas dry.
Powder-post beetles 
(NHE-85)
chlordane 2% 0 .
DDT 5% 0 .
pentachlorophenol 5% 0 .
Spray or brush on infested 
wood several times
Pentachlorophenol is a wood preservative also, but 
it has a strong persistent odor.
Carpenter ants 
(NHE-10)
chlordane 2% 0 . or 5%  
dust
Spray or dust nest 
entrances
Use foundation sprays as recommended for ants.
dieldrin 0.5% 0 . or 1% 
dust
1 Purchase especially prepared ready-to-use forms of insecticides for indoor use. Do not use oil-base sprays on plants or near open 
flames. Do not spray or dust food, food-handling surfaces (counters, chopping boards, etc.) or cooking and eating utensils.
Note: E.C. — emulsion concentrate; W.P. — wettable powder; O. =  oil solution.
FOR YOUR PROTECTION
Always handle insecticides with respect. After all, the 
people most likely to suffer ill effects from insecticides 
are the applicator and his family. Accidents and careless, 
needless overexposure can be avoided. From 1960 
through 1964 there were 12 deaths in Illinois due to 
accidental ingestion of pesticides: 7 from insecticides, 
3 from rodenticides, and 2 due to a herbicide. Of these 
12, four were from baits.
Each year more than 750 Illinois children under 12 
years of age are rushed to a doctor because of suspected 
pesticide ingestion or excessive exposure. A study of such 
cases showed that 50 percent of the children obtained the 
pesticide while it was in use and 13 percent obtained it 
from storage (the source was not known in the rest). 
Fifty-three percent involved insecticides used as baits. 
All these accidents could have been prevented. The fol­
lowing suggestions for safe use of pesticides are designed 
to prevent such unfortunate careless accidents.
1. Store insecticides out of reach of children, irre­
sponsible persons, or animals; store preferably in a locked 
cabinet.
2. If you use a bait around or in the home, place it 
after the children have retired and pick it up in the morn­
ing before they get up. Furthermore, place it out of their
reach. At present we do not encourage use of baits for 
insect control.
3. Put insecticide containers back in the storage area 
before applying insecticide. Small children have found 
open bottles by the water tap.
4. Avoid breathing insecticide sprays and dusts over 
an extended period. This is particularly true in enclosed 
areas such as crawl spaces, closets, basements, and attics.
5. Wash with soap and water exposed parts of body 
and clothes contaminated with insecticide.
6. Wear rubber gloves when handling insecticide con­
centrates.
7. Do not smoke while handling or using insecticides.
8. Do not blow out clogged nozzles with your mouth.
9. Leave unused insecticides in their original contain­
ers with the labels on them and in locked cabinets.
10. Wash out and bury or burn and haul to the refuse 
dump empty insecticide containers.
11. Do not leave puddles of spray on impervious sur­
faces.
12. Do not apply insecticides to fish ponds.
13. Do not apply insecticides near dug wells or cis­
terns.
14. Observe all precautions listed on the label.
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Herbicide Guide 1966
FOR COMMERCIAL VEGETABLE GROWERS
W e e d  g r o w t h  reduces vegetable growers’ income in 
the United States by millions of dollars annually as a 
result of lower yields, poorer quality, and added labor 
in harvesting and processing the crops.
This guide should be used together with the grower’s 
knowledge of soil types and the crop and weed history 
of the area to be treated. The decision of whether to 
use herbicides or other means of weed control depends 
in part on the severity of past weed infestations. 
Several herbicides are suggested for most crops. These 
herbicides have shown good control with no injury to 
the vegetables under test conditions. Where more than 
one herbicide is suggested, the final decision rests with 
the grower and is based on his knowledge of past weed 
infestation and cost of material. When using an herbi­
cide for the first time, a small scale trial is advised.
These suggestions for chemical weed control in vege­
tables are based on research at the Illinois Agricultural 
Experiment Station, the U.S. Department of Agricul­
ture, and other research institutions. The University 
of Illinois and its agents assume no responsibility for 
results from the use of these herbicides, whether or 
not they are used in accordance with suggestions, 
recommendations, or directions of the manufacturer or 
any governmental agency.
Reading the label of the herbicide container is the 
most profitable time you spend in weed control. Use 
of the material and methods of use depend on registra­
tion of the herbicide by the Food and Drug Administra­
tion. Do not use any herbicide unless the label states 
that it is cleared for use on the crop to be treated.
Suggestions sometimes change during the growing 
season. These suggestions are printed only once each 
year, and are therefore subject to change without 
notification.
N o t e : In the suggestions table on the following pages, the common names of the her­
bicides are used. The list immediately below shows both trade names and their corresponding 
common names.
Common name
amiben................
atrazine .............
CDAA..................
C D E C ..................
C IP C ..................
dalapon................
D C P A . . .............
diphenamid . . . .  
DNBP (dinitro) 
endothal..............
Trade name
. .  .Amiben, Vegiben
....................... Atrazine
. ........................Randox
.......................Vegadex
................Chloro IPC
....................... Dowpon
......................... Dacthal
........... Dymid, Enide
Sinox PE , Premerge 
..................... Endothal
Common name
E P T C ....................
linuron....................
monuron................
M C P A ....................
N P A ......................
simazine................
solan ......................
Petroleum solvent
2,4-D (amine) . .
Trade name
. ....................Eptam
.....................Lorox
. ....................Telvar
...................MCPA
...................Alanap
. .............. Simazine
..................... Solan
Stoddard Solvent 
........... Numerous
UNIVERSITY OF ILLINOIS • COLLEGE OF AGRICULTURE • COOPERATIVE EXTENSION SERVICE —  CIRCULAR 907 
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USE THESE SUGGESTIONS IN 1966 ONLY
Crop Herbicide
Rate of 
herbicide per 
acre actually 
covered
Weeds
controlled
Best time o f application 
(based on crop stage) Remarks, cautions, limitations
Asparagus
(seedlings)
amiben 3 lb. Annuals Immediately after seeding Irrigation or rainfall after treatment will 
give maximum control.
Asparagus
(established
dalapon 5 lb. Perennial grass End of harvest season 
following disking
Apply when grass weeds are 3 to 4 inches 
tall.
planting) monuron 2-3 lb. Annuals In spring and after harvest Apply after disking. Do not exceed 6 lb. per 
growing season.
simazine 2-4 lb. Annuals In spring and after harvest Apply after disking. Apply only once a year 
after first year. Do not treat during last year 
in asparagus because of residue.
Beans,
lima
amiben
DNBP1
2-3 lb. 
4-5 lb.
Annuals
Annuals
Immediately after seeding 
Preemergence
Field may be rotary-hoed without destroying 
herbicide action.
Beans,
snap
DC PA 
DNBP1
8-10 lb. 
4-5 lb.
Annuals
Annuals
Immediately after seeding 
Preemergence
May not control smartweed and common 
ragweed. Do not feed foliage to stock.
EPTC 3-4 lb. Annuals and 
annual grasses
Before planting Must be incorporated immediately for best 
control.
Beets, 
garden and
endothal 4-6 lb. Annuals Preemergence Rainfall or irrigation after treatment and 
before weeds emerge gives maximum control.
sugar TCA 8 lb. Annual grasses Preemergence
(Endothal-TCA is available as a commercially prepared mixture of 2% endothal and 4% TCA for a mixture of weed populations. 
Use at same rate as individual chemicals alone.)
Cabbage
Cauliflower
DCPA
or
8-10 lb. Annuals Immediately after seeding 
or transplanting
May not control smartweed or common 
ragweed.
Broccoli CDEC 4-6 lb. Annuals Immediately before or after 
seeding or transplanting
Direct spray to base of transplants. Do not 
use when temperature is above 80° F. Use 
lower rates when temperature is below 60°. 
Irrigation or rainfall after application is 
beneficial.
Carrots
Celery
Dill
Parsnips
Parsley
Stoddard
solvent
60-80 gal. Annuals After two true leaves have 
appeared. (Do not apply to 
carrots or parsnips after they 
are A  inch in diameter, 
because an oily taste may 
result.)
Most effective when sprayed on cloudy days 
or during high humidity, and when weeds 
are not more than 2 inches high. May not 
control ragweed.
Carrots
Parsnips
linuron 1-2 lb.
1A  lb.
Annuals Preemergence Do not feed treated foliage to livestock or 
replant treated area for 4 months.
Cucumbers
Muskmelons
NPA 3-5 lb. 
3-3.5 lb.
Annuals Immediately after seeding
or transplanting
After transplanting or vining
Do not use on cold soil. Rainfall or irrigation 
after treatment gives maximum control.
Use granular form. Keep away from foliage.
Onions DCPA 8-10 lb. Annuals Immediately after planting May not kill smartweed or common ragweed. 
Can be used on seeds, sets, or seedlings. 
CIPC can be used for smartweed or common 
ragweed.
CIPC 5-6 lb.
5-6 lb.
Annuals On seeded onions: 
Preemergence or loop stage 
(also may be used after 3- to 
4-leaf stage)
On planted sets
In the later sprays, direct at base of onion 
plant. If more than one application is ap­
plied do not exceed 6 lb. per acre for the 
season. Use lower rates in cool, wet weather. 
Use no later than 30 days before harvest. 
Apply same day sets are planted.
CDAA
Mixture of
CIPC........
and CDAA.
4-6 lb.
. . .  3 lb.\ 
. . 3 lb./
Annuals
Annuals
Preemergence or after 3 or 
more true leaves
Preemergence or 3- to 4- 
leaf stage
Heavy rainfall may reduce stand. Very 
effective on purslane and pigweed. Use no 
later than 45 days before harvest. Direct ap­
plication to base of plant in later treatment. 
Direct spray to base of onion plant. Use no 
later than 45 days before harvest.
1 May not control smartweed and annual grasses.
Rates per acre of herbicides suggested on these pages are based on active ingredients (actual amount of active herbicide in the material or acid equivalent). Use the lower rate on sandy soil and the higher rate on clay and loam soils.When using a band application over the row, always adjust the amount of material applied to the part of an acre treated. Refer to University of Illinois Circular 791, “Band Spraying Pre-emergence Herbicides.”
Rate of
Crop Herbicide
herbicide per 
acre actually 
covered
Weeds
controlled
Best time of application 
(based on crop stage) Remarks, cautions, limitations
Peas DNBP1 1-1M lb. Annuals Preemergence or before peas 
are 6 inches tall
Apply in at least 20 gal. of water per acre. 
Use lower rate when temperature is 80°. Do 
not graze or use for stock for 60 days.
MCP
(amine)
A -A  lb. Annuals and 
Canada thistle
When peas are 3-7 inches 
tall
May delay maturity 1 to 4 days. Use at 
least 20 gal. of water per acre. Do not feed 
vines to livestock.
Peppers diphenamid 4-5 lb. Annuals Preemergence of after 
transplanting
Do not plant another food crop on treated 
areas for one calendar year. Use 4 lb. on 
light soil.
amiben 3-4 lb. Annuals Within 2 to 3 days after 
transplanting or immediately 
after lay-by
Apply only once during growing season. 
Apply when foliage is dry. Rainfall or irri­
gation after application will give best results. 
Use granular formulation only.
Potatoes,
Irish
DNBP 3-4 lb. Annuals Very start of emergence Early applications shortly after planting can 
reduce plant stand if associated with high 
temperature and rainfall.
EPTC 3-5 lb. Annuals, quackgrass, 
and nutgrass
At planting time Immediate soil incorporation is necessary for 
best results.
dalapon 3-4 lb. 
5-6 lb.
Annual grasses and
quackgrass
Quackgrass
J ust before emergence
Before plowing in spring; 
wait 4 days before plowing 
and planting
Do not use on red-skinned varieties. Do not 
use if a preplant treatment was used.
Not for fields intended for red-skinned 
varieties.
Potatoes,
sweet
DCPA 8-10 lb. Annuals Immediately after planting May not control smartweed or common rag­
weed. Preferred on sandy soils.
amiben 3 lb. Annuals Immediately after planting Preferred on loam soils.
Spinach CIPC 1-3 lb. Annuals Immediately after seeding Use 1 lb. if the temperature is below 60°.
CDEC 3-4 lb. Annuals Immediately after seeding Do not apply if temperature is above 80°. 
Irrigation or rainfall after treatment gives 
best results.
Squash
Pumpkins
NPA 3-3.5 lb. Annuals Immediately after seeding Use granular form on transplants. Do not 
use early when soil is cold. Moisture is 
necessary for good control. Use 3-lb. rate on 
sandy soils.
DNBP
amiben
4 lb.
3-4 lb.
Annuals
Annuals
Preemergence
As soon after seeding as 
possible
Do not use on light sandy soils. Do not use 
if plants are to be covered by any type of 
plant protector.
Sweet corn CDAA 4 lb. Annuals Preemergence Not effective on sandy soils.
atrazine 2-3 lb. Annuals, annual 
and perennial 
grasses
Preemergence; apply no later 
than 3 weeks after seeding 
Shallow cultivation may 
improve weed control 
during dry weather
Grow corn a second year without treatment. 
This chemical has a high soil residue. Do 
not plant other vegetable crops on a sprayed 
area until a second year of corn has been 
grown. Use atrazine only where quackgrass 
is a problem. Residue hazard decreased 
when banded.
2,4-D
(amine)
A  lb. Annuals Postemergence Preferably, apply before corn is 6 inches tall. 
If corn is over 12 inches reduce rate to A  lb.
Tomatoes,
direct-seeded
diphenamid 4-6 lb. Annuals Preemergence Do not plant other food crops on treated 
areas for one calendar year.
Tomatoes,
trans­
planted
diphenamid 4-6 lb. Annuals After transplanting Do not plant other food crops on treated 
areas for one calendar year. Use 4 lb. on 
light soils.
amiben 3-4 lb. Annuals Within 2 to 3 days after 
transplanting or 
Immediately after lay-by
Use granular formulation only. Do not use 
on sandy soils.
Granular formulation can be used on all soils. 
Apply only once during growing season.
solan 4 lb. Annuals Two weeks after 
transplanting
Do not apply within 30 days of harvest. 
Most effective when following amiben or 
diphenamid.
Watermelon NPA 3-5 lb. 
3-3.5 lb.
Annuals Immediately after seeding 
After transplanting or vining
Do not use on cold soil. Use low rates on 
sandy soil. Rainfall or irrigation after treat­
ment gives maximum control.
Granular form preferred. Keep material 
away from foliage.
1 May not control smartweed and annual grasses.
USE THESE SUGGESTIONS IN 1966 ONLY
CALIBRATION OF APPLICATION EQUIPMENT
Accurate calibration and uniform coverage are es­
sential for desirable and economical results.
Spray Equipment
The pressure at which the spray is applied is critical 
and should be in the range of 20 to 60 pounds per 
square inch. Higher pressures, such as those fre­
quently used in applying other pesticides, are unsatis­
factory.
A rate of 40 to 60 gallons per acre would be a good 
range for liquid application. The amount of herbicide 
per acre, however, must be controlled closely by careful 
calibration, and while there are many ways of calibrat­
ing a sprayer, the following one has been found to be 
satisfactory:
1. Before beginning calibration, be sure the boom 
and nozzles are adjusted to give the overall or band 
coverage that is desired.
2. Fill the spray tank with water.
3. Spray a measured area at a set speed. If band 
applications are being used, be sure to calibrate only 
for the actual area covered with the herbicide.
4. Measure the amount of water required to refill 
the tank. This amount divided by the portion of an 
acre covered will give the gallons of spray per acre 
being used. For example, if 20 gallons were used to 
cover one-half acre in the test run, then 40 gallons per 
acre can be expected in the actual spraying operation.
CLEANING OF APF
Spray Equipment
It is important to keep spraying equipment clean to 
avoid crop contamination or injury and to preserve the 
equipment. It is recommended that sprayers used for
2,4-D or like compounds not be used for applying 
insecticides, fungicides, or other postemergence herbi­
cides on other crops. When cleaning a sprayer, thor­
oughly wash the tank, pump, lines, boom, and nozzles. 
The spray pump should be in operation to insure cir­
culation of the cleaning solution throughout the 
sprayer. Water will rinse out many preemergence 
materials, but persistant herbicides require the use of 
cleaning agents. The addition of one gallon of house­
hold ammonia or 5 pounds of sal soda to 100 gallons 
of water will aid in removing herbicide residues from 
sprayers.
5. Then add the suggested amount of herbicide per 
acre to this much water. If 4 pounds per acre are 
needed, this amount should be added to every 40 gal­
lons in the above example. Note that suggestions are 
for active ingredient. Thus, if the material used is 
shown on the label to contain 50 percent active ingre­
dient, then 8 pounds of herbicide should be added to 
the 40 gallons of water to obtain 4 pounds of active 
ingredient.
The above method is condensed from the University 
of Illinois Circular 837, “Calibrating and Maintaining 
Spray Equipment.”
Granular Equipment
One way to accurately calibrate granular units is as 
follows: Detach the delivery tubes and place or tie 
cans under the spouts. Drive a measured distance, 
which equals some fraction of an acre, at a set speed. 
Make three runs at a low setting and three at a high 
setting. The amount of material used divided by the 
fraction of an acre covered will give the amount of 
material applied per acre at any one setting. Further 
settings to obtain additional rates per acre must be 
tried on a measured area before actual field application.
University of Illinois Circular 839, “Calibrating and 
Adjusting Granular Row Applicators,” supplies addi­
tional details on calibration.
YTION EQUIPMENT
Copper residues from fungicides may reduce the 
effectiveness of certain herbicides, particularly the 
dinitros. To remove copper residues, add one gallon 
of vinegar or 5 percent acetic acid to every 100 gallons 
of water, and let it stand in the sprayer for two hours 
only. Drain the sprayer immediately and rinse thor­
oughly with water.
Granular Equipment
Granular equipment is easier to clean and maintain 
than spray equipment. The units should be removed 
and dumped, or run in an open position and cleaned 
with forced air. A good tire pump will do the job. 
Rotate the delivery mechanism to insure adequate re­
moval of granular particles. Store in a dry place when 
not in use.
Urbana, Illinois January, 1966
Cooperalive Extension Work in Agriculture and Home Economics: University of Illinois, College of Agriculture, and the United States Department of 
Agriculture cooperating. JOHN B. CLAAR, Director. Acts approved by Congress May 8 and June 30, 1914.
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1966 GUIDE FOR WEED CONTROL IN FIELD CROPS
This guide for using weed control chemicals is based on 
research results at the University of Illinois Agricultural 
Experiment Station, other experiment stations, and the 
U.S. Department of Agriculture. Although not all herbi­
cides commercially available are mentioned in the guide, 
an attempt was made to include materials which were 
tested and showed the most promise for controlling weeds 
under Illinois conditions. Consideration was given to the 
soils, crops, and weed problems of the state.
The field of chemical weed control is still relatively 
new. The herbicides now available are not perfect. Fac­
tors such as rainfall, soil type, and method of application 
influence their effectiveness. Under certain conditions 
some herbicides may damage the crops to which they are 
applied. In some cases chemical residues in the soil may 
damage the crops grown later.
When deciding whether or not a herbicide should be 
used, consider both the risk involved in using a herbicide 
and the yield losses caused by weeds. Much of the risk 
involved can be decreased by following these precautions:
• Use herbicides only on those crops for which they 
are specifically approved and recommended.
• Use only recommended amounts. Applying too 
much of a herbicide may damage the crop, may be unsafe 
if the crop is to be used for food or feed, and is costly.
• Apply herbicides only at times specified on the 
label. Observe the recommended intervals between treat­
ment and pasturing or harvesting of crops.
• Wear goggles, rubber gloves, and other protective 
clothing as recommended on the label.
• Guard against possible injury to nearby susceptible 
plants.
• Apply herbicides only when all animals and per­
sons not directly involved in the application have been 
removed. Avoid unnecessary exposure.
• Dispose of unused herbicides promptly. If they 
must be kept, store them in a safe place, away from 
unauthorized persons, particularly children.
Since manufacturers’ formulations and labels are 
sometimes changed and government regulations modified, 
always refer to the most recent product label for specific 
information.
This guide is provided for your information. The 
University of Illinois and its agents assume no responsi­
bility for results from using herbicides, whether or not 
they are used according to the suggestions, recommenda­
tions, or directions of the manufacturer or any govern­
mental agency.
C o m m o n
amiben...........................
amitrole........................
amitrole-T ..................
ammonium sulfamate
atrazine.........................
C D A A ..........................
CD A A -T......................
C IPC .............................
dalapon.........................
dinitro ( D N B P ) . . . .
diuron...........................
E P T C .............................
E PT C  plus 2,4-D . . .
fenuron.........................
fenuron T C A ...........
linuron.........................
M C P A ........................
NAMES OF SOME HERBICIDES
T r a d e  C o m m o n  T r a d e
....................................... Amiben monuron.........................................................................................Telvar
Amino triazole, Weedazol monuron T C A .............................................................................U rox
...............Cytrol, Am itrol-T N P A .............................................................................................Alanap
................................ Am m ate-X propazine............................................................................... Propazine
.....................................Atrazine C P 3 1 3 9 3 .................................................................................... Ramrod
....................................... Randox vernolate....................................................................................Vernam
................................ Randox-T simazine.................................................................................... Simazine
.............................Chloro IP C  sodium chlorate ............................................................... (several)
.....................................Dowpon sodium chlorate plus calcium chloride........................ Atlacide
..........Premerge, Sinox P E  trifluralin ................................................................................... Treflan
..................................... Karm ex 2 ,4 -D ......................................................................................... (several)
......................................... Eptam 2,4,5 -T ....................................................................................... (several)
............................... Knoxweed 4 -(2 ,4 -D B ) ......................................................Butoxone, Butyrac
..........................................Dybar
. . . .Grab For clarity, trade names have been used in some instances.
. . .Lorox This is not intended to discriminate against similar products 
(several) not mentioned by trade name.
CHEMICAL WEED CONTROL IN FIELD CROPS
CROP CHEMICAL* REMARKS
CORN, ATRAZINE 
pre- (2 to 3 lb.) 
emergence
Controls annual grasses and broad-leaved weeds. Use the lower rate on 
light-colored soils. Performs best on low organic matter soils. Injury to spring- 
oats and soybeans has sometimes occurred the following year. Where the 3 lb. 
rate is used, it is suggested that corn be planted again the next year with no addi­
tional atrazine before planting crops other than corn.
RANDOX
(4 lb.)
Controls annual grasses and pigweed. Do not use on sandy soils. Performs best 
on soils moderate to high in organic matter. Granules perform well and help re­
duce irritation to skin and eyes.
RAMROD
(4 lb.)
Controls annual grasses, pigweed, and lambsquarters. Best adapted to dark soils 
but better than Randox on light-colored soils. Less irritating than Randox.
Control lasts a little longer than with Randox.
The following pre-emergence herbicides have label clearance for corn but, because of lower crop tolerance or less 
weed control, are not as satisfactory as the above.
RANDOX-T Controls annual grasses and broad-leaved weeds. Granules help reduce irritation
(see label) to skin and eyes. Do not use on sandy soils. Corn tolerance not quite as good as 
with Randox. Soybeans and some vegetable crops planted the year following appli­
cation have sometimes been injured.
2.4- D ESTER 
(1 Vi lb. liquid 
or 2 lb. gran.) 
KNOXWEED 
(2 lb. Epfam 
plus .8 to 1 lb.
2.4- D)
AMIBEN 
(2 lb.)
CORN, 2,4-D AMINE or 
post- 2,4-D ESTER 
emergence !Vi lb. amine, 
1/6 lb. low- 
volatile ester, 
or ’A lb. high- 
volatile ester) 
ATRAZINE 
(2 to 3 lb.)
For control of broad-leaved weeds. May give some control of annual grass weeds. 
Some hazard to corn if heavy rains occur soon after treatment. Do not use on 
sandy soils. Do not use amine form for pre-emergence.
T r ia l  u s e . Controls annual grasses and broad-leaved weeds. Corn injury possible 
but appears to be less than with Eptam alone. Incorporation not necessary.
Not suggested for use on corn because of low crop tolerance.
For control of broad-leaved weeds. For best control apply early when weeds are 
small. Use nozzle extensions after corn is 8 inches high. Amines are preferable 
to help prevent damage to nearby susceptible plants.
May be applied until weeds are 1J/2 inches high. Not considered as desirable as 
pre-emergence application.
SOYBEANS, RANDOX 
pre- (4 lb.) 
emergence
RAMROD 
(4 lb.)
Controls annual grasses and pigweed. Do not use on sandy soils. Performs best on 
soils moderate to high in organic matter. Granules perform well and help reduce 
irritation to skin and eyes.
T r ia l  u s e . D o  n o t  u s e  o n  s o y b e a n s  o t h e r  th a n  th o s e  r a is e d  f o r  s e e d .  Controls an­
nual grasses, pigweed, and lambsquarters. Best adapted to dark soils but better 
than Randox on light-colored soils. Less irritating than Randox. Control lasts a 
little longer than with Randox.
AMIBEN
(3 lb.)
Controls annual grasses and most broad-leaved weeds except morningglory. Some 
soybean damage has occurred. A 2 lb. rate may be used except on heavy clay or 
high organic soils but a 3 lb. rate has given better weed control.
TREFLAN 
['A to 1 lb.)
T r ia l  u s e . Adjust rate for soil type. Good control of annual grasses, pigweed, and 
lambsquarters. Needs thorough incorporation. Some crop damage and stand re­
duction has occurred. Crop tolerance not fully determined. More research needed 
to determine effect on winter grain following soybeans.
The following pre-emergence herbicides are also available for soybeans but, because of lower crop tolerance or 
less weed control, are less preferable than the above.
ALANAP Controls annual grasses and broad-leaved weeds. May reduce stand, particularly
(4 lb.) if heavy rain follows application. A mixture of Alanap and CIPC may be used 
to improve control of smartweeds.
LOROX 
(1 lb.)
SOYBEANS, 4-(2,4-DB) 
post- (see label) 
emergence
T r ia l  u s e . Primarily for light-colored soils. Rate here is for light-colored silt loam. 
See label for rate on other soils. Some injury to soybeans may occur.
Use only as an emergency measure for serious problem with cockleburs, annual 
morningglory, or giant ragweed. May injure soybeans.
PASTURE, 2,4-D AMINE 
permanent OR 2,4-D 
grass ESTER
{ 'A  to 2 lb.)
Amount of 2,4-D depends on weed species to be killed. Retreatment may be re­
quired. Will kill or severely injure most legumes. Do not graze dairy animals for 
7  days after treatment.
* Rates indicate active ingredient or acid equivalent per acre broadcast unless otherwise indicated. Rates for Dowpon refer to pounds 
of commercial product per acre broadcast.
RECOMMENDATIONS FOR SPECIFIC WEEDS
WEED CHEMICAL*
CANADA AMITROLE OR
THISTLE, AMITROLE-T
large areas (4 lb. in 20-30 
gal. water)
2,4-D AMINE 
OR 2,4-D ESTER 
(V2 to 1 lb. in 
5-20 gal. water)
CANADA ATLACIDE
THISTLE, (6 lb. per sq. rod)
spot treatment OR SODIUM 
CHLORATE
(4 lb. per sq. rod)
REMARKS
Apply to spring growth or regrowth when thistles are 6 to 8 inches high. Cover 
foliage completely. Plow at least 2 weeks later and plant to corn. Do not plow 
before treating. If used in pastures, do not graze for 8 months after treatment. 
In grain stubble clip and treat regrowth when 6 to 8 inches high. Some strains 
of Canada thistles not controlled.
Apply before thistles bloom. May require 2 or 3 treatments per year. Some strains 
of Canada thistles not controlled.
May be mixed with water and used as spray or used dry. Sterilizes the soil for 1 
year or more. Sodium chlorate presents some fire hazard (see label).
QUACKGRASS ATRAZINE 
(4 lb. in 20-30 
gal. water)
AMITROLE-T 
(2 lb. [1 gal.] 
in 20-30 gal. 
water) 
DOWPON 
(6 to 8 lb. in 
30-40 gal. 
water)
In fall spray quackgrass before ground freezes. An alternative is to make a spring 
application either as a single treatment of 4 lb. atrazine at least three weeks before 
plowing or as a split application of 2 lb. atrazine in spring at least three weeks 
before plowing and 2 lb. atrazine as broadcast pre-emergence. Following either 
fall or spring treatment plant only corn for two consecutive years.
Apply in spring when quackgrass is 4 to 6 inches high. Wait 10 to 14 days and 
plow. Plant corn as soon as possible using 2 to 3 lb. rate of Atrazine as pre­
emergence.
In spring before planting corn or soybeans, apply to quackgrass when 6 to 10 
inches high. Plow 7 to 10 days later. Wait 3 to 4 weeks before planting corn or 
soybeans.
(See Illinois Circular 892 for further details on quackgrass.)
JOHNSON- 
GRASS, 
old grass 
JOHNSON- 
GRASS, 
seedlings
JOHNSON- 
GRASS in 
small grain 
stubble 
JOHNSON- 
GRASS,
spot treatment
JOHNSON- 
GRASS, 
spot treat­
ment for 
roadsides, 
fence rows
WILD GARLIC 
and ONIONS 
in cornstalks 
or soybean 
stubble 
WILD GARLIC 
and ONIONS 
in wheat
DOWPON 
(5 to 10 lb. in 
30-40 gal. water) 
EPTAM 
(for corn)
(3 lb. in 20-30 
gal. water) 
TREFLAN, 
AMIBEN, OR 
VERNAM (for 
soybeans)
(see labels) 
DOWPON 
(8 lb. in 30-40 
gal. water)
ATLACIDE
(6 lb. per sq. rod)
OR SODIUM
CHLORATE
(4 lb. per sq. rod)
DOWPON
(1 lb. in 5
gal. water)
2,4-D ESTER 
(2 to 3 lb. in 
10 gal. water)
2,4-D ESTER 
r/2 lb. in 
10 gal. water)
Apply in spring before planting corn or soybeans when Johnsongrass is about a 
foot high. Wait 10 days after treatment to plow. Wait 2 to 3 weeks after plowing 
to plant.
Apply as pre-emergence when crop is planted. Applying in 14-inch bands will 
reduce cost. Incorporate into top inch of soil with rotary hoe or harrow. Some 
corn damage may occur but not as serious as damage from Johnsongrass.
Some soybean damage may occur but not as serious as damage from Johnsongrass.
Clip or chop stubble and treat regrowth when 12 to 14 inches high. Fall plow. 
Plant corn or soybeans the following spring. Apply a pre-emergence herbicide to 
control seedlings and cultivate frequently.
May be mixed with water and used as spray or used dry. Sterilizes the soil for 1 
year or more. Sodium chlorate presents some fire hazard (see label).
Apply when grass is 1 to 2 feet high. Treat again in 3 weeks.
(See Illinois Circular 827 for further details on Johnsongrass.)
Apply in October or November or in late February, March, or early April for 
bulblet control. Winter-plow if possible, but delay plowing 3 to 4 weeks after 
treatment. Repeat treatment for 2 to 3 years. Treatment can be used for grass 
pasture without plowing.
Apply in spring after grain has tillered but before boot stage. Will not kill all 
garlic but plants not killed will usually be distorted so that combine will miss them 
if wheat is not lodged. May reduce grain yield. May destroy legume underseeding.
* Rates indicate active ingredient or acid equivalent per acre broadcast unless otherwise indicated. Rates for Dowpon refer to pounds 
of commercial product per acre broadcast.
BAND APPLICATION OF PRE-EMERGENCE HERBICIDES
Crop
Amount of commercial product 
to apply per acre in 12- to 
Herbicide 14-inch band Crop Herbicide
Amount of commercial product 
to apply per acre in 12- to 
14-inch band
Liquid3, Granular'1 Liquid3 Granularb
Corn Atrazine Ye to 1]4 lb. . . . Soybeans Randox 1% qt. 71b. (20% )
Randox 1/3  qt. 71b. (20%) Ramrode 2 lb. 7 1b. (20%)
Ramrod 2 lb. 71b. (20%) Amiben 2 qt. 101b. (10%)
Randox-T IR2 qt. 101b. (35%) Alanap % gal. 14 lb. (10%)
2,4-D ester 1/2 lb.c 3% lb. (20%) Loroxd 2 /3  lb.f
Knoxweedd 11/3 pt. 14 lb.
Eptam 2/3 qt- 20 lb. (5 % )
a For band spraying, use the indicated amount of herbicide in 7 to 10 gallons of water per acre. 
b The amount listed is for material with the indicated percent of active ingredient. 
c Actual amount of active ingredient (2,4-D acid equivalent). 
d Trial use.
e For use only on soybeans raised for seed.
1 Amount for light-colored silt loam. See label for rates on other soils.
CHEMICAL CONTROL FOR FENCE ROWS AND WOODY PLANTS
TREATMENT CHEMICAL AND RATE* REMARKS
FENCE ROWS 2.4- D AMINE 
or
2.4- D ESTER 
{V2 to 2 lb. in 10 
gal. water)
For broad-leaved weed control. Apply in late spring or early summer when plants 
are growing rapidly but before blooming. Use extreme care to avoid drift onto 
susceptible crops or ornamental plants. Do not use ester form in vegetable crop 
areas.
DOWPON
(5 to 8 lb. in 
30-40 gal. 
water)
For grass control. Apply before grass heads out. 2,4-D may be added to control 
broad-leaved weeds. Completely cover foliage.
WOODY
PLANT
FOLIAGE
2,4-D ESTER 
OR 2,4,5-T 
ESTER OR MIX­
TURE OF BOTH
(3 lb. in 100 gal. 
water)
Apply when leaves are full size in spring, before slow summer growth. For mixed 
brush, use mixture of 2,4-D and 2,4,5-T. For brambles, use 2,4,5-T.
AMMATE 
(60 lb. in 100 
gal. water)
Apply when leaves are full size, before slow summer growth. Less hazard to near­
by desirable plants than 2,4-D and 2,4,5-T. Kills grasses.
BARK
OR
STUMP
2,4,5-T
ESTER
(16 lb. in 100 
gal. fuel oil or 
kerosene)
Apply in winter or summer to stump or base of plant from 1 to 2 feet above 
ground line. Spray until it runs off. For trunks over 5 inches in diameter, apply 
in frills or girdles.
SOIL DYBAR OR 
URAB
(see label)
Readily applied dry any time of year, but late winter or early spring is best. Kills 
most species of woody plants. Some species do not die until second year after 
treatment. Do not treat where roots of desirable species grow.
a Rates indicate active ingredient or acid equivalent per acre broadcast unless otherwise indicated, 
pounds of commercial product per acre broadcast.
Rates for Dowpon refer to
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